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ABSTRACT 
Numeral incorporation is a moderately productive process in ASL which combines a 
numeral and a base to form a compounded fully formed sign. Numeral-incorporated signs 
involve some sort of simultaneity of the base and the numeral. I interviewed six 
individuals who use ASL as their primary language in order to gather examples of 
numeral-incorporated signs in ASL, thus getting a sampling of variation in the American 
deaf community.  
Traditionally, numeral incorporation has been viewed as a process of combining a 
numeral sign with a noun, which I call a source sign. Instead, I found that the source 
signs are separate lexical items and are different than the bases used in numeral 
incorporation. While some of these source signs are homophonous with certain numeral-
incorporated forms, others are different. Incorporation also occurs when the forms of the 
source and incorporated signs are different or when no source sign corresponds to the 
base.  
Numeral-incorporated signs are formed from a numeral and a base. Some numeral-
incorporated signs can be modified with additional derivational morphology while others 
cannot. Incorporated bases can be grouped into categories that have phonetic or semantic 
similarities. Also, the production of numeral-incorporated signs varies between signers 
and sometimes for one signer. The pronunciation of any one numeral-incorporated sign 
can vary in handshape, orientation, or movement. The numeral ranges for which 
xv 
numerals can incorporate into numeral-incorporated signs also vary according to signer 
and according to the base.  
Numeral-incorporated signs can be represented autosegmentally using Sandler’s 
hand-tier diagrams. The hand-tier diagrams show the features of the numeral and the base 
as well as the resulting compound. The hand-tier diagrams can also show signer 
variation.  
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  Chapter 1
INTRODUCTION TO NUMERAL INCORPORATION 
1.1 Numeral incorporation in ASL 
Numeral incorporation in American Sign Language (ASL) is a complex process 
which combines a numeral handshape with a base representing a noun using 
simultaneous morphology as shown in (1).  
(1)   
 
 
 
 AGE+TWO   
 ‘two years old’ (S3)1 
 
The 2-handshape (2, ), palm facing forward, touches the chin and then moves 
down and forward.2 Spoken language morphology tends to be sequential while sign 
                                                
1 These codes represent signers I interviewed; S3 is an abbreviation here for “Signer 3”. Demographic 
information of the signers can be found in 2.1.1. The actual signs produced by each signer are presented in 
Appendix E - Appendix T.  
2 See Appendix A for a quick guide to reading and understanding SignWriting transcriptions.  
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language morphology can be either sequential or simultaneous, though simultaneous 
morphology is more common (Sandler & Lillo-Martin 2005:120–121). Instead of 
meaning being modified by the addition of suffixes and prefixes, signs can be modified 
internally in many ways.  
Numeral-incorporated signs use simultaneous morphology; when the numeral and a 
noun are signed sequentially, this is generally not regarded as numeral incorporation but 
rather normal sequential use of two independent signs. Thus many meanings can be 
expressed in two ways, either with numeral incorporation as seen in example (1), or 
through the sequence of a numeral plus a noun such as example (2).  
(2)   
 
 
 
 AGE TWO   
 ‘two years old’ (S2) 
Numeral-incorporated signs can be grouped into what I call sets according to their 
bases; all the signs in a set use the same base and, in general, are identical except for the 
shape of the dominant hand. For example, the set DAY can incorporate with numerals 
THREE, FOUR, and FIVE among others. When these numerals combine with the base 
X.DAY, the handshape of the dominant hand used is either a 3-handshape (3, ), 4-
handshape (4, ), or 5-handshape (5, ), respectively, but the three numeral-
incorporated signs are produced similarly except for the different handshapes. All three 
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signs are produced with the palm of the dominant hand facing the body, the elbow 
touching the back of the non-dominant hand (which is flat, ,  with the palm facing 
down), and the dominant hand moving down to touch the non-dominant arm as seen in 
examples (3)-(5).  
 
 
 
 
(4)   
 
 
 
 FOUR+DAY   
 ‘four days’ (S4) 
 
(5)   
 
 
 
 FIVE+DAY   
 ‘five days’ (S4) 
Features that are the same across the whole set can be attributed to the base; since the 
dominant handshape varies, the base must be considered to be an abstract structure that is 
unspecified for dominant handshape. For example, I refer to the base of signs (3) - (5) as 
X.DAYS; the base includes all the features that remain the same across this set, that is, all 
the features except the dominant hand.  
Some of the bases are related to what I call “source signs” which are distinct signs in 
ASL with the same meaning as the base. These source signs are sometimes homophonous 
or nearly homophonous with the corresponding base sign incorporated with the numeral 
(3)   
 
 
 
 THREE+DAY   
 ‘three days’ (S4) 
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ONE. So, for example, the sign meaning ‘one day’ is nearly homophonous to the sign 
meaning ‘day’. In examples (6) and (7), the dominant 1-handshape (1, ) is used for 
both ‘day, and ‘one day’, and in both signs, the dominant hand moves down to touch the 
non-dominant arm. Signer S6 signed them with different non-dominant handshapes; in 
(6) the non-dominant handshape is a modified 1-handshape and in (7) it is a modified flat 
handshape.   
(6)   
 
 
 
 DAY  (S6) 
 
(7)   
 
 
 
 ONE+DAY   
 ‘one day’ (S6) 
Other numeral-incorporated signs do not have a source sign; though a different sign 
may have the same meaning as the incorporated form, it is unrelated. For example, the 
source sign meaning ‘dollar’ (8) is produced with both hands. It is not similar to the 
incorporated sign meaning ‘one dollar’ (9), which is produced with only the dominant 
hand.   
 
 
(8)   
  
 
 DOLLAR  (S4) 
5 
 
(9)   
  
 
 ONE+DOLLAR  
 ‘one dollar’ (S6)  
Thus there are two reasons for recognizing a base for each set which is distinct from an 
independent noun with the same meaning. Not all numeral-incorporated sets have 
corresponding source signs, and even those that have related source signs may exhibit 
some differences between the base used in numeral incorporation and the source sign.  
In this thesis I explore the way numeral incorporation works and propose that the 
numeral combines with a base to form a fully formed numeral-incorporated sign. First I 
describe different numeral-incorporated sets and signer variation, then I group similar 
bases and describe several generalities about these groups, and finally analyze numeral 
incorporation using Sandler’s (1989) autosegmental hand-tier diagrams. 
The discussion of numeral incorporation in this thesis is beneficial for linguists, 
teachers, and interpreters. Variation in pronunciation and numeral range for numeral 
incorporation has not been documented in much detail before this thesis. In this thesis I 
document pronunciation differences between signers of numeral-incorporated signs. I 
also describe numeral incorporation limits as a flexible range instead of as definite lowest 
to highest numerals. This approach adds to the discussion of numeral incorporation and 
numeral ranges and expands the discussion to include variation. Recognizing this wide 
variation is helpful for teachers (and consequently second language learners), interpreters, 
and linguists. Furthermore, I provide initial autosegmental representations of numeral-
incorporated signs. This begins a discussion of numeral-incorporated signs in 
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autosegmental diagrams and continues to highlight similarities between spoken and 
signed languages.  
1.2 What numeral incorporation is 
Numeral incorporation in ASL is derivational and forms compounds from two roots, 
the numeral and base. In previous research, numeral incorporation has been analyzed a 
few different ways, specifically regarding the way numerals combine with the root. In 
this section I discuss broadly how numeral incorporation functions morphologically and 
compare that to previous research in numeral incorporation.  
1.2.1 Numeral incorporation is derivational morphology  
Numeral incorporation in ASL is a derivational, not inflectional, process (Fuentes et 
al. 2010:58). Derivational morphology is characterized by a word or sign changing into a 
different lexical entry, by being less productive than inflectional morphology, by the affix 
or modification having lexical meaning instead of grammatical meaning, and by not 
being obligatory (Bickford 1998:114–5; Loos et al. 2004:n. derivation). 
There are several reasons for considering numeral incorporation to be derivational. 
Numeral incorporation changes the lexical meaning of the sign. For example, when 
X.WEEK incorporates the numeral SEVEN, the separate meanings of the signs meaning 
‘week’ and ‘seven’ change by combining to mean ‘seven weeks’. This represents a rich, 
lexical meaning, not a bleached or abstract grammatical meaning. Numeral incorporation 
is only somewhat productive as not every sign commonly used with numbers can be 
incorporated and there are ranges as to which numerals can incorporate with particular 
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bases. For example, measurement signs such as POUND or FOOT cannot be 
incorporated (Chinchor 1982:105). There are several base signs that allow numeral 
incorporation, but this process does not occur generally throughout the language. 
Numeral incorporation is not obligatory. Finally, even for signs that can take numeral 
incorporation, both the numeral-incorporated forms and non-incorporated noun phrases 
of the same concept are acceptable.  
1.2.2  Numeral-incorporated signs are compounds  
Numeral incorporation combines two stems, a numeral and a base, to form a 
compound sign. Compounding is a type of morphology seen in both signed and spoken 
languages. Compounds are formed by combining two stems, either signs or words, often 
phonologically adjusted in some way, to form a new sign or word (Liddell 2003:14–15; 
Loos et al. 2004). Sometimes the meaning of the result is very similar to the two root 
signs and other times it is quite different. For example, when the signs FATHER and 
MOTHER compound, the compounded meaning is ‘parents’ which is similar to the 
combination of the meanings of the two root signs (10).  
(10)   
 
(a) 
 
(b) 
 
(c) 
 
           MOTHER                    FATHER           PARENTS  
When the root signs BLACK and NAME compound, the compounded meaning, ‘bad 
reputation’, is quite different from the two root signs (11).  
8 
 
(11)   
 
(a) 
 
(b) 
 
(c) 
 
           BLACK          NAME              BAD.REPUTATION  
When two signs combine to form a sequential compound in ASL, such as in 
examples (10) and (11), there is typically a change in movement between the original 
signs and the new compounded sign. In examples (10) and (11), there is an additional 
path movement and, when there is repeated movement and contact in the root signs, the 
movement is reduced to one movement. The movement will often simplify in the 
compounded sign to produce one lexical item. Example (10) shows the compound sign 
produced with one movement, and example (11) is produced with a fluid transition 
between movements not transparent in the transcription (since the direction change 
requires two arrows). Researchers have observed that this is one way that compounds are 
formed and identified in ASL (Liddell 2003:15).  
Compounds are necessarily sequential in spoken languages and prototypically 
sequential in sign languages, although sign languages, with their greater dependence on 
simultaneity, allow for the possibility of simultaneous compounds. Simultaneous 
compounding is possible in sign languages because sign languages use two hands for 
articulation (Meir et al. 2010). While simultaneous morphology is a regular part of sign 
languages, however, simultaneous compounding is rarely seen. Simultaneous 
compounding “in principle [would] be created by simultaneously articulating two 
different signs, one by each hand” (Meir et al. 2010). According to this definition, 
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numeral incorporation could be considered a type of, though not precisely, simultaneous 
compounding. Two different signs are represented as one hand forms the numeral 
handshape and incorporates some of the base features, while the other hand maintains the 
other base features. For example, in the sign meaning ‘three days’ (12), the dominant 
hand takes the 3-handshape (3, ) meaning ‘three’, plus some of the base features 
from the base X.DAY of orientation (palm forward) and movement (down) with contact 
on the non-dominant arm. Then the non-dominant hand produces the other base features 
for X.DAY; the non-dominant flat handshape ( , ) oriented palm down.  
(12)   
 
 
 
 THREE+DAY   
 ‘three days’ (S4) 
   
This sign is not precisely simultaneous compounding according to Meir et al. because the 
dominant hand carries all the meaning of ‘three’ and some of the meaning for ‘day’ while 
the non-dominant hand carries the rest of the meaning for ‘day’. According to Meir et al. 
(2010), the dominant hand would have to only carry the meaning ‘three’ and the non-
dominant hand only carry the meaning ‘day’ to be simultaneous compounding. This 
definition is unnecessarily narrow because the two meanings, the base and the numeral, 
are distributed across both articulators. The definition also excludes one-handed numeral-
incorporated signs. One-handed incorporated signs convey the two meanings of the base 
and the numeral using one articulator but can be considered simultaneous compounding 
as different features within the sign represent the two meanings. For these reasons, I will 
refer to numeral-incorporated signs as simultaneous compounding.  
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1.2.3 Analyzing numeral incorporation  
Numeral incorporation has been analyzed multiple ways in the past. Typically 
researchers have limited which signs can be considered examples of numeral 
incorporation. In addition, researchers have offered several different explanations for how 
the numeral combines and what the numeral combines with to form a numeral-
incorporated sign.   
Frishberg and Gough (2000:126) state that numeral incorporation only occurs with 
time signs that are produced with the dominant 1-handshape in their citation form and 
have straight path movement. They describe compounds formed between time signs such 
as WEEK or YEAR (what I call bases) and signs such as PAST or FUTURE. They claim 
that numerals can be incorporated with these compounds and, during the sign, 
anticipatory orientation and handshape preservation take place similarly to when the sign 
is produced with the 1-handshape (2000:126). In this analysis, compounds would be 
limited to signs such as WEEK.AGO or IN.TWO.WEEKS. In contrast, I claim all 
numeral-incorporated forms are compounds. I use the term “numeral incorporation” for a 
much broader set of forms and do not limit numeral incorporation to signs that have a 1-
handshape in their source form.   
Chinchor (1982:118, 162) discusses numeral incorporation as a type of compounding 
in which the numeral incorporates by replacing the dominant 1-handshape3 (1, )  in a 
                                                
3 Chinchor (1982) refers to this as the G-handshape following Stokoe’s (1965) description. This is not 
regularly used anymore and which is why I replace it with the straightforward description of 1-handshape.  
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noun (and, in fact, defines numeral incorporation as only occurring when signs have a 
dominant 1-handshape that can be replaced). The handshape is not specified for location 
and movement and the numeral incorporation happens in two parts: the reduction of the 
compound and the spreading of the numeral (Chinchor 1982:130, 133). In essence, she 
limits the term “numeral incorporation” to only those cases where, in my terms, a 
homophonous or nearly homophonous source sign produced with a 1-handshape exists. 
In this thesis, I include sets with homophonous source signs, sets with related source 
signs such as ‘age’ in examples (83) and (84), and sets without related source signs such 
as ‘dollar’ in examples (8) and (9). I use the term numeral incorporation more broadly 
because, other than this difference with regard to source signs, the phenomenon appears 
to be the same for all types of forms.  
Some previous researchers have analyzed numeral incorporation as combining two 
bound roots. Liddell (2003:19) states that without the numeral handshape, the root 
lexeme is not completely formed and could not be signed alone.4 In Liddell’s analysis, 
the numeral handshape (bound morpheme one) and the root (bound morpheme two) 
combine to form a well formed and numeral-incorporated sign. In this way, Liddell 
(2003:35) analyzes AGE as having “no handshape or orientation features of its own” and 
that those features come from the number root. Fuentes et al. (2010:57) appear to take a 
similar approach, although they are unclear as to how they analyze the roots involved.  
                                                
4 This is the concept that I have called the “base” of the incorporated form. 
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Cabeza Pereiro & Fernandez Soneira (2004:74) have analyzed numeral-incorporated 
signs as involving two signs, the numeral configuration and the time sign. In their 
analysis, numeral-incorporated signs combine the numeral handshape and the features of 
the time sign.  
Ultimately, though previous analyses have differed slightly, most researchers seem 
to regard numeral incorporation as a type of compounding. Where they differ is how 
many different constructions they include under the label “numeral incorporation” 
usually relating to the concepts I call “base” and “source” signs. Some researchers claim 
that numeral-incorporated signs must be formed from a source sign in the lexicon while 
others see the base as being able to incorporate without a source sign. Often researchers 
have focused on the numeral limits or ranges each sign set can incorporate as well.  
In this thesis I look at numeral incorporation more broadly than previous analyses by 
extending the definition of numeral incorporation to include any set of signs that can be 
combined with a numeral. I analyze the base as being the bundle of features that are 
similar across one set and analyze the base and source sign as separate forms, even when 
they are related historically or synchronically. I analyze numeral incorporation as 
compounding two roots. I describe characteristics of numeral-incorporated signs in 
general, including signer variation, and I document numeral ranges. I group numeral-
incorporated sets according to phonetic similarities. Lastly, I analyze the incorporation 
process with an autosegmental approach according to the hand-tier model proposed by 
Sandler (1989).   
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1.3 What numeral incorporation is not 
Now that we have looked at what numeral incorporation in ASL is, I will discuss 
how it is different from two phenomena in spoken languages: noun incorporation and 
numeral classifiers; and different from three other phenomena in signed languages, noun 
phrases, signs with numeral meanings, and co-articulation.  
1.3.1 Noun incorporation in spoken languages  
Noun incorporation is a process in spoken languages where a noun and a verb 
combine into one word in a type of compounding (Mithun 1986). Noun incorporation is 
similar to numeral incorporation in ASL in that there is a noun involved and that the 
result is a compound. However, they are different because numeral incorporation 
incorporates a quantifier into a noun and the result is a noun, while noun incorporation 
incorporates a noun into a verb and the result is a verb (Mithun 1986).  
1.3.2 Numeral classifiers in spoken languages 
Numeral classifiers in spoken languages are different from numeral-incorporated 
signs in ASL. Some spoken languages have numeral classifiers which are morphemes 
used when a number is modifying a noun (Gebhardt 2009; Downing 1996). Numeral 
classifiers are typically a derived form of nouns, are typically free morphemes, and “tend 
to appear in isolating or mildly agglutinating languages” (Downing 1996:3–4). For 
example, Mandarin Chinese uses numeral classifiers and they are obligatory when a 
quantifier is used in the noun phrase  as can been seen in example (13) (Zhang 2007:47).  
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(13)   Zhe jian wuzi you liang zhang shuzhuo, na zhang shi wode. 
 this CL room have two CL desk, that CL be mine. 
‘This room has two desks, that (one) is mine.’ (Zhang 2007:47) 
 
Numeral classifier languages use an additional numeral classifier with each counted noun 
to show units of quantity. Numeral incorporation does not rely on additional morphology 
with each counted noun and is therefore different from numeral classifiers. 
Fuentes et al. (2010:57) compared numeral incorporation to spoken language numeral 
classifiers. They said that “the distribution of the roots that may incorporate numeral 
handshapes seems to be very similar to that of numeral classifiers in spoken languages” 
(Fuentes et al. 2010:57). They go on to differentiate between spoken and signed language 
classifiers and numeral roots as being sequential versus simultaneous, respectively. The 
authors do not provide further details about how numeral classifiers are like numeral 
incorporation in sign languages. While numeral incorporation (and most of the 
morphology in sign languages) is simultaneous, no additional morphemes are needed to 
show units of quantity in ASL. Numeral incorporation is different from numeral 
classifiers not only because of the simultaneous/sequential difference, but also because 
numeral classifiers are additional morphemes used with counted nouns while numeral 
incorporation functions as a noun that has been compounded from a root and a numeral. 
1.3.3 Noun phrases in ASL   
Moving from phenomena found in spoken languages to phenomena found in sign 
languages, I will describe how numeral incorporation and noun phrases in ASL are 
different. As mentioned before in 1.1, the meanings expressed by numeral-incorporated 
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signs can also be produced with separate signs, without incorporation, in a noun phrase 
where the morphemes occur sequentially. Numeral incorporation is always simultaneous 
while noun phrases are sequential. As shown in example (14) (a) and (b), AGE and TWO 
can be signed in isolation. When signed together, they form a noun phrase as shown in 
(14) (c).  
(14)   
 
(a) 
       
(b) 
 
(c) 
    
               AGE (S6)         TWO (S5)          AGE  TWO  (S2) 
The noun phrase in example (14) (c) involves two separate signs in a phrase AGE TWO.5 
First, the signer produces the sign ‘age’ with the fist handshape brushing the chin and 
moving down with a slight squeeze movement. Then TWO is produced with the 2-
handshape (2, )  moving forward in neutral space.  
In contrast, the numeral-incorporated sign in (15), also meaning ‘two years old’, is 
produced with the dominant hand in a modified 2-handshape beginning with the tip of the 
pointer touching the chin and then moving down and forward, away from the body and 
toward the non-dominant side.  
                                                
5 This noun phrase is distinct from compounds in that there are two distinct movements in AGE TWO 
instead of one fluid movement. The sign AGE can also be produced with either one or two short downward 
movements and when signers produce the sign in context, it is not uncommon to be reduced to one 
movement.  
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(15)   
 
 
 
 AGE+TWO   
 ‘two years old’ (S1) 
Signers alternate between signing the numeral-incorporated form and signing the noun 
phrase. The noun phrase is not numeral incorporation because the numeral is not 
simultaneous with the base and because distinct movements mean the signs are separate.   
1.3.4 Signs with numeral meaning in ASL 
Numeral incorporation in ASL is different from signs in ASL which use numeral 
handshapes and have some sort of numeral meaning. These signs may have a historic 
connection to the numerals though now they are simply used as ASL signs in the lexicon. 
These numeral signs are not instances of numeral incorporation because they are not part 
of a set and one of several numerals cannot combine with the base; this is a non-
productive pattern. Examples of these signs include signs meaning ‘only’, ‘both’, and 
‘either’. As an example, the sign BOTH in (16), uses the 2-handshape on the dominant 
hand and, from the meaning, is clearly related to a numeral meaning, but since just one 
sign like it exists in ASL, BOTH is not numeral incorporation as sets must have at least 
two members.  
. (16)   
 
 
 BOTH   
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1.3.5 Co-articulation in sign languages  
Numeral incorporation is not simply co-articulation. In co-articulation, one 
handshape remains from a previous sign or appears early, anticipating a handshape in a 
following sign. This handshape remnant is not necessary when producing the signs in the 
surrounding discourse. In essence, co-articulation involves an unnecessary, usually non-
dominant, handshape present that is identical to a handshape necessary to an adjacent 
sign. This handshape does not change in orientation, movement, or location while the 
dominant hand continues to produce other signs.  
Example (17) shows the non-dominant hand remaining during an adjacent one-
handed sign. The sign FOUR.MONTHS is produced with the dominant alternate 4-
handshape (4, ), brushing down along the side of the non-dominant 1-hand. The sign 
PAST is produced with the dominant flat hand, all fingers bent forward, palm facing the 
body and tilted on its side, moving back and touching the dominant shoulder with the 
fingertips. PAST does not require a non-dominant handshape for its pronunciation, 
however, the non-dominant 1-handshape from the sign meaning ‘four months’ remains 
during the sign PAST in (17).  
(17)   
 
 
 
 FOUR+MONTH PAST  
 ‘four months ago’   (S1) 
The non-dominant hand can also appear early, and example (18) shows the non-
dominant 1-handshape appearing during two one-handed signs before it is necessary. The 
one-handed sign NEXT is produced with the bent flat hand on its side moving in a 
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forward arc. Then the one-handed sign THREE is produced with the 3-handshape, palm 
facing self and moving slightly ipsilaterally. The non-dominant 1-handshape is present, 
not changing in orientation, movement, or location, during both these signs and is 
unnecessary for the production of either of these signs. The two-handed sign MONTH is 
produced with the dominant 1-handshape, palm facing the body, and brushing down 
along the side of the non-dominant 1-handshape. 
(18)   
 
 
 
   NEXT THREE MONTH  
 ‘in the next three months’   (S6) 
So though the 1-handshape on the non-dominant hand was present during the first two 
signs, it was only needed during the third sign in the phrase, MONTH. It is co-
articulatory anticipation, not part of the signs NEXT and THREE.  
Numeral incorporation is distinct from co-articulation in that co-articulation is seen 
when the non-dominant handshape from an adjacent sign is present during signs which 
do not need a non-dominant hand in the sign at all. In contrast, numeral incorporation 
combines a base and a numeral. The non-dominant hand is necessary in some numeral-
incorporated signs and therefore the non-dominant hand is not simply remaining from an 
adjacent sign.  
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  Chapter 2
METHODOLOGY 
2.1 Interviews 
There is no corpus of ASL data focusing on numeral incorporation readily available 
to analyze numeral incorporation in American Sign Language (ASL). Therefore, I 
conducted six informal interviews with individuals from various places in the United 
States of America. These individuals have a variety of backgrounds and experiences. 
Each of them is deaf6 and each of them uses ASL as their primary means of 
communication.  
The goal of these interviews was not to collect identical data from each individual 
but to explore their use of numeral incorporation, identifying a range of forms that they 
use. While I did ask about each topic, each person was free to express as much as they 
                                                
6 Deaf individuals in the USA identify themselves in several different ways depending on their 
language preferences and identity. When individuals identify themselves as “Deaf,” this means they 
identify as culturally deaf and use ASL as their primary means of communication. If an individual 
identifies themselves as “deaf,” they may or may not identify as strongly with deaf culture. Since I am 
referring to many different individuals who are either Deaf or deaf in my thesis, I do not wish to presume 
on their language preferences or cultural identities. Therefore I will use the lowercase “deaf” to represent 
the group of individuals I had the privilege to interview.  
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wanted about the signs and therefore show the richness and variety of numeral 
incorporation in their signing.  
2.1.1 Selection of individuals to interview 
The six deaf people interviewed, three men and three women, are between 25 and 55 
years old, have lived in different places across the United States of America, and have 
had different experiences. They are my colleagues, teachers, or friends, and I either 
emailed them or asked them personally to participate. I interviewed people with varied 
educational and family backgrounds and experience with deafness since I wanted to 
explore general language use in the deaf community rather than artificially constraining 
the data to any one particular dialect. Individuals range from those with deaf parents and 
family members to individuals with hearing parents who learned to sign later. Individuals 
attended deaf schools, oral schools, mainstream programs, or a combination of several. 
Table 1 shows the demographic information of the signers I interviewed.  
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Table 1. Demographic information of interviewees7 
 S1 S2 S3 S4 S5 S6 
Gender Male Female Female Female Male Male 
Age 36-45 26-35 46-55 26-35 46-55 36-45 
Signs ASL Both/ English Both ASL ASL ASL 
From Virgin Islands Ohio Pennsylvania  
New 
Hampshire 
North 
Carolina/ 
Alabama 
Nebraska 
Current 
location New York New York New York New York 
North 
Carolina Minnesota 
Elementary 
school 
experience 
Public 
with 
interpreter 
Deaf 
program, 
mainstream 
Deaf school Deaf school 
Oral school 
and 
Deaf school 
Private 
without 
interpreter 
Jr. High 
and High 
school 
experience 
Public 
with 
interpreter 
Oral school 
Public 
without 
interpreter 
Deaf school 
and 
private with 
interpreter 
Deaf school 
Private 
without 
interpreter 
(last 1.5 
years with 
interpreter) 
College 
experience 
Gallaudet 
University  NTID/RIT   NTID/RIT 
Public with 
interpreter 
Gallaudet 
University 
Public with 
interpreter 
Grad 
School 
experience 
NTID/ 
RIT NTID/RIT   
Gallaudet 
and  
NTID/RIT 
Private 
with 
interpreter 
Public with 
interpreter 
Deaf 
parents no no yes no no no 
 
Collecting a variety of signs from different signers is important when studying 
language. Lucas, Bayley, and Valli (2001) looked at sign variation from a sociolinguistic 
perspective.  They looked at phonological variation specifically of the 1-handshape and 
                                                
7 All the signers I interviewed are highly educated. All have at least a Bachelor’s degree and several 
hold advanced degrees as well. Several of them have studied at either Gallaudet or NTID. Thus, though 
their primary and secondary education varied, there may be some standardization because of higher 
education. 
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found several conditioning factors including the sign’s grammatical category, the 
preceding sign, and the following sign in the utterance. Age, social class, and 
geographical region were sociolinguistic factors that had impact (Lucas et al. 2001:110).  
However, region was the most influential factor on handshape choice (Lucas et al. 
2001:111). They found that while you cannot predict the handshape variation, you can 
determine by demographic information that some signers will be more likely to choose a 
certain handshape over another (Lucas et al. 2001:141). They also observed that there is 
“evidence of the powerful role of the state schools for Deaf people in the transmission of 
ASL” (2001:156).8 While the purpose of this study is not to define language variation in 
numeral incorporation or to look only at handshape, it is helpful to remember that many 
factors influence a signer’s pronunciation.  
Since deaf schools have such impact on language use, I asked to interview several 
deaf people who had attended either Gallaudet University or National Technical Institute 
of the Deaf (NTID) at Rochester Institute of Technology (RIT). Gallaudet University and 
NTID/RIT are the most important post-secondary schools for deaf people in the USA 
because they are the only two post-secondary schools established specifically for deaf 
students. This also means that the deaf student population is largest at these schools. 
(California State University at Northridge is the third most important school as it has a 
large number of deaf students, but I was not able to interview anyone who attended 
                                                
8 Recent research has found that 92 percent of deaf children have hearing parents meaning only 8 
percent come from families with deaf or hard of hearing parents (Mitchell & Karchmer 2004:157). 
Narrowing it down further, they (2004:157) found that 96 percent of deaf children do not have two deaf 
parents meaning only 4 percent of deaf children come from families where both parents are deaf. From 
these statistics, as many as 96 percent of deaf children do not learn ASL at home but at school.  
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there.) Some individuals interviewed have attended both or attended one and now work at 
the other. Differences I note may be linked to the schools that the individuals attended, 
but this aspect of the data was not systematically explored (Eckert 2000; McKee, McKee 
& Major 2011).  
2.1.2 Interview methodology 
After explaining the purpose of my research, these individuals graciously agreed to 
be interviewed.9 If we were in the same city, I used a room on either the RIT or UND 
campus to conduct the interview. I interviewed S5, who was in a different city, by video 
chat over the internet.  
The interviews were conducted entirely in ASL. For the live interviews, we sat 
opposite each other and I used two recording devices, one for each of us. I used an HD 
video recorder set on a tripod to tape the interviewee. The locations I chose had some 
natural light and I used artificial light as well to make sure the individual was clearly lit. I 
placed the camera across from them but slightly on their non-dominant side so their 
dominant hand was in clear view. I set up a mobile computing device with a camera to 
record my questions. This way I had a clear record of both of us and could refer back to 
my questions if I needed the context for understanding the individual’s comments. For 
the interview online, I used software to record my screen while interviewing the 
                                                
9 I secured informed consent according to Institutional Review Board protocols at both University of 
North Dakota (IRB-201203-319) and Rochester Institute of Technology.  
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individual using Skype. Since Skype displays both people on the same screen, both of us 
were recorded onto the same video.   
First, I explained the structure of the interview. I told them that I would ask them to 
sign some general signs and then ask how they would sign these signs with numbers 
included.  
Then I asked them to sign some basic numbers and held up a prompt sheet with these 
numbers listed as Arabic numerals. After they signed the numbers on the list, I asked a 
series of questions in an informal interview style. Initially I asked how they would sign 
the English fingerspelled word, Y-E-A-R, and after they signed YEAR, I would ask how 
they would sign it with ONE or TWO. Sometimes I showed my version of the sign as a 
prompt but made it clear that I wanted to see their version. They would respond and show 
me the sign. Then I would ask follow-up questions, such as how they would sign the 
concept if using higher numerals. They would either confirm the ability to make these 
signs using numeral incorporation or show me a different way to produce them. In this 
way I went through a set of incorporation possibilities for YEAR, and then proceeded to 
do the same with the other base forms that I knew from previous experience and other 
research usually permitted numeral incorporation.10  
There are quite a few known bases in ASL (Liddell 2003:20–21; Chinchor 1982). 
The bases I asked the signers to demonstrate during the interviews are shown in Table 2 
                                                
10 I alternated between signing a specific sign and fingerspelling the target word. The advantage to 
using signs and fingerspelling is that it is a natural way to converse and therefore may result in more natural 
data. Potentially, my sign choice may have influenced the deaf individuals. This was not a problem in this 
study as the signers freely corrected my pronunciation since I am a hearing person and a second language 
learner which helped negate any sign choice influence though it could be a problem with this approach.   
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and are a combination of known bases from previous research and bases I have seen 
signers use. When applicable, I asked about the signs that allow additional morphology as 
well, such as additions of the morphemes FUTURE and PAST.   
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Table 2. Numeral-incorporated bases 
Bases Incorporated 
examples 
YEAR (EVERY.YEAR, PAST.YEAR, FUTURE.YEAR, 
WHOLE.YEAR) 
‘two years’ 
MONTH (EVERY.MONTH, FUTURE.MONTH, 
PAST.MONTH, WHOLE.WEEK) 
‘two months’ 
WEEK (EVERY.WEEK, FUTURE.WEEK, 
PAST.WEEK, WHOLE.WEEK) 
‘two weeks’ 
DAY (EVERY.DAY, PAST.DAY, FUTURE.DAY, 
WHOLE.DAY) 
‘two days’ 
HOUR (EVERY.HOUR, FUTURE.HOUR, 
WHOLE.HOUR) 
‘two hours’ 
MINUTE (EVERY.MINUTE, FUTURE.MINUTE, 
PAST.MINUTE) 
‘two minutes’ 
TIME  ‘two o’clock’ 
CENTS ‘two cents’ 
AGE ‘two years old’ 
DECADE (speed limit or age) ‘thirties’ 
TIMES ‘two times’ 
ONCE11 ‘twice’ 
PRONOUN.INCLUSIVE ‘two of us’ 
PRONOUN.EXCLUSIVE  ‘two of them’ 
MORE ‘two more’ 
TWIN12 ‘twin’ 
HIGHWAY ‘two lane highway’ 
PERSON (walking) ‘two people walking’ 
 
                                                
11 The bases X.ONCE and X.TIMES, though similar in meaning, are different according to the signers 
I interviewed. While I am not sure what the specific semantic differences are between these signs, they are 
distinct to the signers. Also, these bases are distinct from the possible base meaning X.MULTIPY.BY 
mentioned in Table 4.  
12 This set may only include two signs, those incorporating TWO and THREE, and does not include a 
sign incorporating ONE because there is a difference semantically between ‘single’, which ties to 
relationship status, whereas ‘twin’ and ‘triplet’ relate to number of children born at the same time.   
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During the interviews, some signers volunteered other numeral-incorporated signs 
and I transcribed a few of these in the data tables. These bases are shown in Table 3. Only 
some of the signers provided numeral incorporated signs for these bases and I did not ask 
other signers to produce these during the interviews.  
Table 3. Other numeral-incorporated bases volunteered during interviews 
Bases Incorporated examples 
DOLLAR ‘two dollars’ 
POINTS (counting for sports) ‘two points’ 
IN.ONE ‘two in one’ 
MILITARY.BADGE ‘two stripes’ 
SECOND (related to time)  ‘two seconds’ 
STORY (floors of a building) ‘second story’ 
JERSEY.NUMBER ‘number two (on a jersey)’ 
POINTS (comparing teams in sports, inclusive and 
exclusive) 
‘(the opposing team has) two 
points (while our team has) four 
points’ 
ROWS (people/chairs, produce growing) 
‘four rows (of chairs on the left) 
and four rows (of chairs on the 
right)’  
 
Later while analyzing the collected data, I noticed several more numeral-
incorporated signs come up in casual conversation. These bases are shown in Table 4. 
Concerning these, I have only anecdotal information gathered through observation.  
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Table 4. Other numeral-incorporated bases not covered in my data 
Bases Incorporated examples  
HEIGHT ‘six foot, four inches’ 
ORDINAL.NUMBERS ‘third’ 
HUNDRED13 ‘two hundred’ 
MULTIPLY.BY ‘three times three’ 
PLACE (in competition) ‘third place’ 
GROUP.SIZE (when facing another group in 
competition) 
‘five on five’ 
LISTING (with non-dominant hand)  ‘fourth (in sequence)’ 
FOR.X.WEEKS ‘(that lasted) for two weeks!’ 
 
2.2 Data processing   
Taping the interviews gave me the ability to go back and look at the data in depth. 
The data processing had two parts, ELAN annotations and SignWriting transcriptions.  
2.2.1 ELAN phase 
ELAN14 is software which allows the user to add annotations at specific points on a 
video. As the first step in the process, I brought the videos into ELAN, identified the 
sections with numeral-incorporation-related signs, and annotated and labeled the general 
sections. Then I added free translations for the phrases within the sections and glossed 
                                                
13 HUNDRED may or may not be a base in numeral incorporation. If the numeral signs themselves are 
instances of numeral incorporation, some pronunciations of HUNDRED would be numeral incorporation. 
Also, THOUSAND may be another numeral incorporation base though I have rarely observed it 
incorporated and only with ONE and TWO. 
14 Max Planck Institute for Psycholinguistics, http://tla.mpi.nl/tools/tla-tools/elan/ 
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each numeral-incorporated sign. The main purposes of annotating the videos were to 
index the video for future reference and to begin noting the numeral incorporation range 
for various signs.  
2.2.2 SignWriting phase 
For the second part of this process, I transcribed the signs using SignWriting.15 
SignWriting is one system for transcribing sign languages and is a useful tool for sign 
language linguistic research. This allowed me to see the details of signs for later analysis. 
2.2.3 Transcription methodology  
When transcribing the interview data, I used a narrow phonetic transcription to retain 
fine details of each person’s signing including phonetic variation between the signers and 
variations of each signer. Therefore, some signs reflect the way the signer was sitting, as 
the hands angle differently when sitting compared to standing. Some handshapes show 
signer variation in the pronunciation of the numeral handshape, such as the fingers being 
bent from the first knuckle instead of being extended straight.  
When transcribing the data, I have included body movements when they seemed 
relevant to the meaning of the sign. For example, if an individual leaned forward when 
signing about an event happening the following week, I transcribed that movement, but if 
the individual shifted to a more comfortable position while signing, I did not write the 
movement. Similarly with head movements and facial expressions, if the head movement 
                                                
15 Sutton SignWriting, http://www.signbank.org/ 
30 
 
or facial expression added to or emphasized meaning in that sign, I transcribed that 
movement, but if an individual was assuring me that yes, a particular sign was possible 
and nodding their head while signing it, I did not transcribe the headnod, which I 
considered to be part of the broader discourse context rather than the specific lexical 
item. 
Transcribing mouth morphemes vs. English mouthing was a similar process. Mouth 
morphemes are part of ASL and are a complex system which involve more than the 
mouth to convey information in conjunction with a manual sign. English mouthing, in 
contrast, are mouth movements borrowed from English words (Ebbinghaus & Hessmann 
2001; Bickford & Fraychineaud 2006). When transcribing the language data, I 
transcribed mouth morphemes and did not transcribe English mouthing except in two 
situations. One signer emphasized English mouthings during just a couple of sign sets, so 
I transcribed these mouthings. Second, I transcribed the English mouthings of the 
individuals signing numerals one through thirty (1-30) in Appendix D. The distinctions 
between English mouthings as compared with mouth morphemes required somewhat 
subjective decisions, but throughout the decisions I strove to be consistent. 
2.3 Helpful information for reading SignWriting transcriptions  
SignWriting is especially useful for linguistic research because it can be readily 
extended to new situations. When transcribing data, I used specific conventions described 
below and took advantage of the flexibility of the system to transcribe with more detail.  
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The SignWriting handshape symbols can be used for either the right or the left hand; 
whichever hand can most comfortably assume a particular position is the hand used to 
produce the sign (Thiessen 2011:72). There are two writing conventions regarding the 
thumb position when writing handshapes which affect whether the reader interprets the 
handshape as a right or a left hand. In this thesis, I have chosen to write the handshapes 
by observing and transcribing the direction of the thumb in relation to the back of the 
hand, following Parkhursts’ method of transcription instead of  Sutton’s method 
(Parkhurst & Parkhurst 2007; Sutton 2002). This transcription convention follows the 
way the handshape looks regardless of the pattern of the symbols; it also allows for more 
consistency and easier recognition of new handshapes. In this way, if the thumb is on the 
same plane as the palm, the thumb will always appear on the black fill side of the 
handshape. For example, the right hand handshape with the fingers open and middle 
finger extended, , when signed with the palm facing contra, is transcribed like . 
When the palm is facing the body, it is transcribed like , and when the palm is facing 
forward it is transcribed like . In this way the thumb follows the actual appearance of 
the handshape, unlike the symbol  for the right hand facing forward, which follows 
the pattern of the system rather than the appearance of the hand. This aided me in 
transcribing using a close phonetic transcription and allowed me to indicate more 
variation in handshapes. 
Additionally, I made several other transcription decisions, again to maintain 
accuracy by including details. SignWriting handshape symbols have just eight rotation 
options as shown in Table 13. I have modified the symbols to show finer degrees of 
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rotation. SignWriting has a vast number of handshapes, and more handshapes can be 
formed by following the system discussed above by starting with a base, adding fingers 
and the appropriate fill. I modified available handshapes from SignPuddle16 to show the 
specific configuration of the signer’s hand by following this system.  
SignWriting can be written vertically (read top to bottom) or horizontally (read left 
to right.) When combining SignWriting with English text, I have written the SignWriting 
horizontally to follow the English convention of reading left to right. However, when a 
sign is produced in two parts, the parts are written vertically in one cell, as in example 
(19). This sign (written vertically) may appear horizontally in a phrase.   
(19)   
 
 
 
 FRIEND  
2.4 Data presentation 
Throughout this thesis are examples from the interviews transcribed in SignWriting. 
Data tables in the appendices17 contain all the transcriptions from the interviews. The 
following information will aid in reading the examples and data tables.  
                                                
16 SignPuddle is a web based program used to write SignWriting. http://www.signbank.org/signpuddle/ 
17 These can be seen in Appendix D - Appendix T.  
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There are several ways I portray signs in my thesis. When referring to a sign by its 
meaning, I will use all caps to represent the English gloss. As much as possible, I am 
following Leipzig glossing rules (Comrie, Haspelmath & Bickel 2008), although they 
were not originally set up with sign languages in mind, so some modifications are 
necessary. The morpheme gloss will follow Leipzig rules fairly closely, except I use the 
plus (+) symbol to show compound connection. For example, a morpheme-level gloss of 
a compound will be written as THREE+WEEK. Other times I refer to the sign by its 
meaning and use a word level gloss which will depict the English gloss of the sign in all 
caps without showing any morpheme connections but simply separating the English 
words with periods (.), such as THREE.WEEKS, since it is challenging to show 
simultaneity using a linear writing system. I will also use free translation and mark those 
with single quotes to depict the meaning, for example, ‘three weeks’. Typically, I will 
also pair the morpheme level gloss with a transcription of the sign in SignWriting which 
allows the reader to see the phonological details. The combination of transcription in 
SignWriting, morpheme-level gloss and free translation is shown in example (20).  
(20)   
  
 
 THREE+WEEK  
 ‘three weeks’ (S2) 
Lastly, I will describe ASL features in English terms. For example, the sign 
THREE.WEEKS is produced with a dominant hand 3-handshape (3, ) palm down 
which brushes along the palm of the non-dominant flat handshape from the heel of the 
hand to the tip of the fingers.   
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The signers produced several slight handshape differences in numeral-incorporated 
signs. For example, the citation form of the handshape ONE is  ( ) while some of the 
variants of the handshape in the data were , , , and .  These differences did not 
change the meaning of the signs nor affect which numerals could be incorporated. 
In the data transcriptions, I have transcribed what the individual signed, whether in 
careful or casual register. Since the interviews were meant to be conversations between 
the individual and me, the individual might sign the first couple of signs in a set clearly 
and with a larger movement, and then sign the other signs more quickly and with 
abbreviated or smaller movements. If the individual signed the same sign slightly 
differently during the course of the interview, I transcribed both variants.   
In some cases, the interviewees did not include every sign in a set. Many of the signs 
are similar in numeral incorporation sets, so sometimes the individual would tell me that 
certain constructions were possible and followed the pattern of the previous signs. Some 
of them explained this without signing every sign in the sequence while others signed 
each sign.  
The individual I interviewed on the computer would regularly show me each sign, 
but the internet lagged a time or two which blurred a couple of signs in the sequence. I 
did not write the signs that I could not see clearly.  
Some individuals stated that certain signs were incorrect or ungrammatical and I did 
not transcribe these signs.
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  Chapter 3
NUMERAL INCORPORATION DATA 
As discussed earlier, numeral-incorporated signs are formed from a base and a 
numeral. Some of these numeral-incorporated signs can be modified with additional 
morphology. Signers produce incorporated signs differently from each other, and these 
variations include differences in handshape, orientation, and movement. Different 
numeral-incorporated sign sets allow different ranges of numerals to incorporate, plus 
individuals’ acceptable ranges vary. In most numeral-incorporated signs, the numeral 
handshape continues throughout the entire sign, however, in some signs, the handshape 
changes while the sign is being produced. In these signs, the numeral handshape is 
present either at the beginning or the end of the incorporated sign.  
Since numeral incorporation is a moderately productive process in ASL, there are 
several different bases that can accept numerals. Many bases have corresponding source 
signs in the lexicon while some do not.  Numeral-incorporated signs can be grouped 
according to phonetic similarities and some of these groupings correspond to source sign 
similarities or differences.  
In this chapter, I discuss numeral incorporation from the simpler constructions to the 
more complex constructions. Within this progression, I also describe signer variation in 
the various sections. After describing numeral-incorporated signs, I group bases 
according to source signs. Finally, I categorize bases according to phonetic details. 
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3.1 Simple numeral-incorporated signs  
Numerals in ASL can be signed on one hand up to 999 and numerals one through 
nine are most commonly incorporated. Table 5 shows the numeral handshapes for one 
through ten.  
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Table 5. Basic numeral handshapes in ASL18  
Name Hand SignWriting Symbol 
One 
  
Two 
  
Three 
 
 
Four 
 
 
Five 
 
 
Six 
  
Seven 
 
 
Eight 
  
Nine 
  
Ten  
 
 
 
The simplest numeral-incorporated signs consist simply of a base and a numeral. The 
set of signs built on the base meaning ‘week’ are good examples. In (21), the numeral 
handshape, THREE, combines with the base, X.WEEK. The dominant handshape is 3-
                                                
18 The ASL numerals that each signer produced are in Appendix D.  
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hand, oriented palm down, which brushes along the palm of the non-dominant 
handshape, which is flat and is oriented palm up. The sign is produced in neutral space, 
normally directly in front of the body.  
(21)   
  
 
 THREE+WEEK  
 ‘three weeks’   (S2) 
When other numerals combine with the base X.WEEK, the result is similar, with 
only the numeral handshape changing. For example, here are examples from the same 
signer producing the incorporated sign with FOUR, FIVE, and SIX. As in (21), the 
dominant hand signs the numeral handshape, which is palm down, and brushes along the 
non-dominant hand, which is oriented palm up, all in neutral space and normally directly 
in front of the body.  
(22)   
  
 
 FOUR+WEEK  
 ‘four weeks’   (S2) 
 
(23)   
  
 
 FIVE+WEEK  
 ‘five weeks’   (S2) 
 
(24)   
  
 
 SIX+WEEK  
 ‘six weeks’   (S2) 
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There are many other simple numeral-incorporated sets similar to X.WEEK, including, 
but not limited to, the sets built on bases X.DAY, X.HOUR, X.MINUTE and 
X.MONTH.19  
The examples in this thesis are just a few from the language data I gathered. Between 
the six signers, there was considerable variation in pronunciation of the signs. During the 
interviews, signers pronounced signs differently. Even when the signs were similar, there 
were slight variations in pronunciation depending on the signer. This variation commonly 
appeared in handshape, orientation, and movement. 
Signers varied in the handshape of the numerals both when they produced the 
numerals alone and when they signed them in incorporated forms. In examples (25) and 
(26), the SIX handshapes are similar, though the transcriptions look quite different. The 
handshape for SIX in (25) is  in which the pinkie and thumb contact on the tips of the 
fingers, while the handshape for SIX in (26) is similar but flattened,  in which the 
pinkie and thumb contact on the pads of their fingers.  The signers both sign the numeral 
SIX with the palm facing forward, a slight downward movement, and slightly open 
mouth-morpheme.  
 
                                                
19 Examples from all the signers of WEEK can be seen in Appendix R, DAY in Appendix G, HOUR in 
Appendix I, MINUTE in Appendix J, and MONTH in Appendix K.   
(25)   
  
 
 SIX   (S6) 
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(26)   
  
 
 SIX   (S4) 
Handshape variation appeared in incorporated signs as well. In the examples (27) 
and (28) of SIX.MONTHS, the 6-handshape oriented palm facing self, brushes down 
along the side of the non-dominant 1-handshape. Similar to the handshapes in examples 
(25) and (26), example (27) is pronounced with the pinkie and thumb touching on the 
finger tips while (28) shows the SIX pronounced with the pinkie and thumb touching on 
the pads of the finger. The signers in these examples were consistent in handshape 
production between producing the cardinal number and the numeral-incorporated signs.  
(27)   
  
 
 SIX+MONTH  
 ‘six months’   (S6) 
 
(28)   
  
 
 SIX+MONTH  
 ‘six months’   (S4) 
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Different signers produced signs with different orientation. For example, the signer 
in (29) signed THREE.WEEKS with the palm facing down while the signer in (30) 
pronounced it with the palm facing up.20   
(29)   
  
 
 THREE+WEEK  
 ‘three weeks’   (S2) 
 
(30)   
  
 
 THREE+WEEK  
 ‘three weeks’   (S4) 
Signer variation occurred in all the sign sets and I will highlight variations through 
this thesis. Since I transcribed narrowly, the variation is shown clearly in the 
transcriptions, though the variation is not unusual for the articulation of signs in ASL.  
3.2 Numeral incorporation with additional morphology 
Some numeral-incorporated signs can be modified further with derivational 
morphology to form more complex incorporated signs.  
                                                
20 Though I describe in English each specific SignWriting example used, there was signer variation for 
all the examples and other pronunciations of the signs can be seen in Appendix E - Appendix T.  
42 
 
3.2.1 Past and future morphology  
ASL often shows the concept of time in relation to the present moment 
metaphorically as if there is an invisible timeline that extends forward and back. Present 
is represented by the normal location of a sign, usually immediately in front of the signer; 
past is represented by the space behind that point, and future is represented by the space 
extending in front of that point (Valli & Lucas 2000:116; Baker-Shenk & Cokely 
1991:175). Usually these concepts appear as separate lexical items in ASL.  
Some numeral-incorporated signs can be modified further by time and these 
modified signs follow the timeline metaphor. The numeral-incorporated sign’s movement 
is modified by either a forward or a backward movement to represent FUTURE or PAST 
respectively. These time morphemes of FUTURE and PAST do not indicate tense but 
establish a specific instance in time. Numeral-incorporated signs with the FUTURE or 
PAST morpheme can be used in the discourse to show time relative to present time.21 
This morphology modifies some numeral-incorporated signs but does not generally 
modify other signs throughout the language.  
The numeral-incorporated signs that include the FUTURE morpheme typically have 
a forward, or away-from-the-body, movement. The numeral-incorporated signs that 
include the PAST morpheme typically have a backward, or toward-the-body, movement. 
Signs with the meaning of ‘past’ used as time adverbials in the discourse are usually 
                                                
21 Present time can refer to either actual present time or perceived present time. The perceived present 
time is time relative to the time the signer is discussing. For example, the signer may tell a story and begin 
with ONE.YEAR.PAST and then during the course of the story sign TWO.WEEKS.FUTURE which would 
mean ‘two weeks after the initial incident’ not ‘two weeks from today’.  
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signed near the dominant side shoulder, while signs meaning ‘future’ are usually signed 
on the dominant side, higher in space, and away from the body (distal). When the 
FUTURE or PAST morpheme is present in the numeral-incorporated sign, the additional 
time-modified movement is always present, but the initial and ending locations are 
modified depending on the location where the base is produced.  
This is illustrated in (31) for the sign meaning ‘three weeks ago’. The dominant 
handshape is the 3-handshape oriented palm down which brushes along the palm of the 
non-dominant handshape which is flat and oriented palm up. Then, the 3-handshape, after 
leaving contact with the non-dominant hand, continues to move up and backward as the 
hand moves closer to the signer’s body. The sign begins in neutral space, touching the 
palm of the non-dominant hand, and ends near the dominant shoulder.  
(31)   
 
 
 
 THREE+WEEK-PAST  
 ‘three weeks ago’   (S5) 
When other numerals incorporate, the result is similar with only the handshape changing.  
Example (32) shows the FUTURE morpheme when modifying WEEK. The 
dominant handshape is the 3-handshape oriented palm down, which brushes across the 
palm of the non-dominant handshape, which is flat and oriented palm up. Then, the 3-
handshape, after leaving contact with the non-dominant hand, continues to move in a 
forward curved movement as the hand moves farther from the signer’s body.  The sign 
begins in neutral space, touching the palm of the non-dominant hand, and ends forward of 
that space after the arc movement.  
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(32)   
  
 
 THREE+WEEK-FUT  
 ‘in three weeks’   (S6) 
When other numerals incorporate, the result is also similar with only the handshape 
changing.  
The time morphemes in (31) and (32) are suffixed to the base.22 The movement and 
location are modified at the end of the sign as this morphology is sequentially added 
while the beginning of the sign remains similar to the basic numeral-incorporated sign.  
Signer variation also appeared in signs with additional morphology. This variation 
usually appeared as a difference in movement, though the orientation often changed as 
well. For example, signers produced ‘in three weeks’ three different ways. In (32), the 
dominant hand moves in a forward arc and the orientation remains the same during the 
sign. This variation is most similar to the simple sign meaning ‘three weeks’ with a 
forward movement suffixed at the end.  
The other two variations are pronounced with different movements than those seen 
in (32) and both contain an orientation change. For example, IN.THREE.WEEKS can be 
signed with the orientation of the dominant hand beginning with the palm facing the 
body, and then moving along a forward downward arc movement underneath the non-
dominant hand, ending palm down, as seen in (33). It may also be signed by beginning 
with palm facing up and moving in a downward arc movement (not forward) and again 
ending palm down, as seen in (34).  
                                                
22 Further discussion can be found in Section 4.3. 
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(33)   
 
 
 
 THREE+WEEK-FUT  
 ‘in three weeks’ (S2) 
 
(34)   
 
 
 
 THREE+WEEK-FUT   
 ‘in three weeks’ (S1) 
Example (34) is produced so that the forward movement following the metaphorical 
timeline is not present, though the meaning of the whole construction is still 
conventionally understood as involving ‘future’. This sign retains less of the original 
suffixed morpheme.  
3.2.2 Repetition and duration morphology  
Numeral-incorporated signs can be modified by other morphology to express 
repetition or emphasis on duration.  
Repetition is shown by reduplication, a process of repeating a sign or part of a sign to 
represent a change of meaning (Loos et al. 2004:n. reduplication). Reduplication can be 
used to modify some numeral-incorporated signs, adding the meaning ‘every’ (Liddell 
2003:43). The movement of the base may be slightly modified as well when the sign is 
reduplicated which means the reduplication may not be exact.  
Continuing with examples from the set ‘week’, (35) illustrates a pronunciation of 
‘every two weeks’ which is created through the process of reduplication. The orientation 
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of the dominant hand is palm facing forward and it brushes along the palm of the non-
dominant hand, but instead of stopping, it moves back to the initial position and repeats.  
(35)   
  
 
 TWO+WEEK-EVERY  
 ‘every two weeks’ (S3) 
When other numerals are incorporated with X.WEEK and then reduplicated, the signs are 
similar with only the numeral handshape changing.  
Reduplication affects the entire sign, as example (35) shows; the whole movement of 
the base sign X.WEEK is repeated. Each base that can be reduplicated, such as 
X.MONTH or X.HOUR, will have some sort of repeated movement, and the meaning 
change is to add the sense of ‘every’, that an event is repeated at regular intervals.  
Signers pronounced reduplicated signs differently as well; one had a different 
orientation and another had a different movement. In the examples of 
EVERY.TWO.WEEKS, the signer in (36) uses repeated straight movements but the palm 
is oriented to the side while the signer in (37) uses repeated curved movements in a 
downward arc and the palm is oriented forward while the non-dominant flat hand moves 
up. Generally, any one signer produced reduplicated signs the same within a set.  
(36)   
 
 
 
 TWO+WEEK-REDUP  
 ‘every two weeks’   (S5) 
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(37)   
 
 
 
 TWO+WEEK-REDUP   
 ‘every two weeks’ (S6) 
In other signs modified by reduplication, signers pronounced the movement 
differently. Examples (38) - (40) of EVERY.X.MONTHS all have the dominant hand 
palm facing self, and brushing down along the side of the non-dominant 1-handshape. 
The three examples below all show reduplicated movement. The first example, (38), has 
small downward repeated movement with each movement moved slightly toward the 
dominant side, while the second example, (39), has a small downward repeated 
movement which moves forward, and the third example, (40), has a circular forward 
movement. Though these three movements are different, the signs are produced more 
similarly than the transcriptions make them appear.  
(38)   
 
 
 
 THREE+MONTH-REDUP  
 ‘every three months’ (S3
) 
 
(39)   
 
 
 
 THREE+MONTH-REDUP   
 ‘every three months’ (S4) 
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(40)   
 
 
 
 TWO+MONTH-REDUP   
 ‘every two months’ (S6) 
Now moving to another modification, some numeral-incorporated signs can be 
modified by morphology which carries the meaning ‘the whole X’, emphasizing the 
duration of time. The form involves modifying the movement to become slower or tense 
and by adding a non-manual morpheme consisting of puffed cheeks and blowing air 
(Baker-Shenk & Cokely 1991:188; Bickford & Fraychineaud 2006). The modified 
movement and non-manual morphemes extend through the entire sign.  
In (41), the pronunciation of ONE.WEEK is modified with slower movement and 
non-manuals, with the resulting meaning ‘one whole week’. As in some pronunciations 
of ONE.WEEK, the dominant 1-handshape is oriented palm down and brushes slowly 
along the palm of the non-dominant handshape, which is flat and oriented palm up, and 
the sign is produced in neutral space. The non-manual makers are puffed cheeks along 
with air blowing from the signer’s mouth. The movement is slower and slightly more 
forward than in the sign ONE.WEEK. 
(41)   
 
 
 
 ONE+WEEK-DUR  
 ‘one whole week’   (S1) 
Another signer produced ONE.WHOLE.WEEK similarly except with a tense movement 
as shown in (42).  
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(42)   
 
 
 
 ONE+WEEK-DUR  
 ‘one whole week’   (S5) 
Signers pronounce signs differently, but when they incorporate other numerals, they will 
produce other signs within the set similarly and only change the handshape.   
3.2.3 French roots in numeral incorporation  
Numerals in ASL historically come from a combination of French Sign Language 
(LSF) and numeral gestures found commonly in American culture (Fischer 1996). The 
ASL numeral system is primarily one-handed as all numerals up to 999 can be signed on 
one hand.  
Since ASL numerals are a mixture of French and American signs, there are variants 
in some of the basic numeral handshapes (Chinchor 1982; Fischer 1996). The handshapes 
that can be different are ONE, TWO, and FOUR. The LSF variants appear less often in 
ASL numeral incorporation than the standard ASL numeral handshapes. However, the 
LSF handshapes appear in several signs, both numeral-incorporated signs and regular 
lexical items, and in the numeral system. 
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Table 6. Handshape differences between ASL and LSF 
 
ASL LSF 
Handshape SignWriting symbol Handshape 
SignWriting 
symbol 
One 
 
  
 
Two 
 
 
 
 
Four 
 
  
 
 
Some signs which use the LSF variant ONE handshape in ASL are signs for 
TOMORROW and YESTERDAY and some pronunciations of the numerals 16-19. In 
addition, the non-dominant hand uses these alternates while listing (Fischer 1996).  
(43)   
 
(a) 
 
(b) 
 
(c) 
 
           TOMORROW              SIXTEEN                    FIRST 
Some signs that use the LSF alternate TWO handshape are ‘secondhand’ and the 
numerals 20 – 21 and 23 – 29. In addition, the non-dominant hand uses the LSF alternate 
TWO while listing (Fischer 1996).  
(44)   
 
(a) 
 
(b)  (c)  
           SECONDHAND               TWENTY-SIX              SECOND 
Only one sign uses the alternate FOUR handshape, the non-dominant hand while listing. 
An example of FOURTH is shown in (45). 
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(45)   
 
 
 FOURTH 
While these numeral handshapes are historically remnants of LSF, they are used as 
an integral part of ASL now and these handshapes occasionally appear in numeral-
incorporated sets. The only examples of LSF handshapes in my numeral incorporation 
data appear in the base DAY when modified with additional morphology. The LSF 
handshape for ONE is a fist handshape with the thumb slightly extended. The sign 
‘tomorrow’ (46) is produced with the fist with thumb extended handshape, the thumb 
brushes the cheek as the wrist twists forward.  
(46)   
  
 
 ONE+DAY-FUT  
     ‘tomorrow’ (S5) 
The French handshape for TWO, which uses the L-handshape, appears in a few numeral 
incorporation signs. The sign for IN.TWO.DAYS, which is similar to TOMORROW in 
(47), is signed with the L-handshape, palm facing forward and the thumb brushes the 
cheek as the wrist twists forward.  
(47)   
  
 
 TWO+DAY-FUT  
    ‘in two days’   (S5) 
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3.3 Numeral incorporation ranges  
Numeral-incorporated signs have numeric ranges; not all numerals will incorporate 
with all bases (Liddell 2003; Chinchor 1982). Liddell (2003) documented numeral 
incorporation ranges and a table with his results is in Appendix C. The six signers I 
interviewed varied in how many numerals they would allow to incorporate with the 
bases. A complete table with the signer’s range is in Appendix B. Several sets generally 
incorporate up to NINE, other sets only incorporate up to FIVE, while others incorporate 
only up to TWO or THREE. This section will briefly examine which ranges the 
individuals agreed on most. 
Several sets can incorporate numerals up to NINE. All signers said that numerals 
ONE through NINE could be incorporated with X.MONTH. Five out of six signers 
allowed ONE through NINE incorporated with X.AGE, X.MINUTE, X.WEEK, and 
X.HOUR. Four out of six allowed ONE through NINE with X.DAY.  
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Table 7. Numeral range for sets that incorporate 1-9 
Sign set Number of signers Range Comments 
MONTH 6/6 1-9 (Appendix B, Appendix K) 
AGE 5/6 1-9 
S2 did not incorporate for 
AGE but used a noun phrase 
instead. (Appendix B, 
Appendix E) 
HOUR 5/6 1-9 
S6 was unsure about 
incorporating up to 9 but 
incorporates up to 8. 
(Appendix B, Appendix I) 
MINUTE 5/6 1-9 
S6 incorporates only 1-5 for 
MINUTE. (Appendix B, 
Appendix J) 
WEEK 5/6 1-9 
S3 did not sign the entire 
sequence for WEEK and did 
not indicate upper and lower 
limits. (Appendix B, 
Appendix R) 
DAY 4/6 1-9 
S3 incorporates 1-5, S6 
incorporates 1-5 and 6-7 
rarely. (Appendix B, 
Appendix G) 
YEAR 3/6 1-8 
S1 incorporates 1-9, S3 
incorporates 1-10. Note that 
half the signers incorporate 
only 1-5 as seen below in 
Table 8. (Appendix B, 
Appendix S) 
INCLU.PRONOUN 3/6 2-9 
Note that half the signers 
incorporated 2-9 while the 
other half incorporated 2-5 
as seen below in Table 8. 
(Appendix B, Appendix P.1) 
Most of the signs in Table 7 are the time-related numeral-incorporated signs that I 
analyze in section 3.7.1, the exceptions being X.AGE and X.INCLUSIVE.PRONOUN. 
X.YEAR is one of the time-related sets that does not accept the higher numbers as often; 
only half the signers allowed incorporation up to EIGHT. The concepts can be expressed 
without numeral incorporation in a noun phrase which may be why some signers 
incorporate the numeral while others do not.  
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Other numeral-incorporated sets varied more widely among signers and did not 
regularly incorporate numerals as high as NINE, as seen in Table 7. Several of these sets 
incorporated up to FOUR or FIVE for at least some signers.  
Table 8. Numeral range for sets that incorporate 1-5 
Sign set Number of signers Range Comments 
EXCLU.PRONOUN 
4/6 2-5 
S4 incorporates 7, S6 says 6-9 
may be able to be incorporated. 
(Appendix B, Appendix P.2) 
2/6 2-4 (Appendix B, Appendix P.2) 
YEAR 3/6 1-5 
Note that half the signers 
incorporate only 1-5 as seen 
above in Table 7. S2 can 
incorporate 6 but says it is rare. 
(Appendix B, Appendix S) 
PERSON 
3/6 1-5 (Appendix B, Appendix N) 
3/6 1-4 (Appendix B, Appendix N) 
INCLU.PRONOUN 3/6 2-5 
Note that half the signers 
incorporated 2-5 while the 
other half incorporated 2-9 as 
seen above in Table 7. 
(Appendix B, Appendix P.1) 
HIGHWAY (lanes) 
3/6 1-5 
S2 did not use these signs and 
said they were rare. (Appendix 
B, Appendix H) 
2/6 1-4 
S1 incorporated 1-4 but uses 
them rarely, S5 can incorporate 
5-6 but says that it is rare. 
(Appendix B, Appendix H) 
HIGHWAY and PERSON are used in classifier constructions as discussed in section 
3.7.4 and they have similar incorporation ranges. Both the inclusive and exclusive 
pronouns can incorporate near FIVE according to a little over half the signers. There was 
less agreement for the numeral range of the pronouns among the six signers.  
3.3.1 Additional morphology affecting numeral incorporation ranges  
When numeral-incorporated signs are modified further with additional morphology, 
this affects the numeral ranges acceptable to each set. There is more variation among 
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signers as to the acceptable numeral ranges and signers generally accept fewer numerals 
with the more complex forms.  
For example, the set X.MONTH can be incorporated from ONE through NINE 
according to all the signers I interviewed. However, only half the signers produced the 
incorporated form X.MONTHS.IN.THE.FUTURE and each of those three signers had 
different ranges, up to NINE, EIGHT, or FIVE. Five of the six signers signed some form 
of EVERY.X.MONTH, but one signed only EVERY.ONE.MONTH while another 
reduplicated incorporations involving ONE through SIX and there were several other 
variations as well. Two signers produced X.WHOLE.MONTHS with incorporation; one 
incorporated up to FIVE while the other incorporated only up to TWO. The range for 
incorporation involving X.MONTH is summarized in Table 9. 
Table 9. Numeral ranges for X.MONTH sets 
Sign set Number of signers who used 
the incorporated form  
Acceptable numerals to 
incorporate 
MONTH 6 1-9 
MONTH FUTURE 3 
1-9 
1-8 
1-5 
MONTH EVERY 5 
1-6 
1-3&6 (2 people) 
1 (maybe 2-3&6) 
1 
MONTH WHOLE 2 
1-5 
1-2 
In many cases then, a number of restrictions on numeral incorporation are widely 
recognized and accepted, both in terms of which bases are involved and the numeric 
ranges allowed. In other cases, there is considerable variation among signers.  
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3.3.2 Incorporation of numerals over nine  
Numeral incorporation usually incorporates numerals only up to NINE. However, 
several individuals did incorporate higher numerals in a few signs.  
Example (49) of IN.TEN.MINUTES incorporates the numeral handshape TEN and 
the base X.MINUTE. The numeral TEN (48) is produced either with a shake movement 
or a wrist twist when signed in isolation. 
(48)   
 
 
 
 TEN   (S5) 
When incorporated with X.MINUTE, this sign is produced with the heel of the dominant 
palm with thumb extended handshape touching the tip of the non-dominant flat hand and, 
without losing contact, trills forward quickly from the wrist while the head nods forward.  
(49)   
 
 
 
 TEN+MINUTE-FUT  
 ‘in ten minutes’   (S3) 
TEN can combine with other bases as well, though not regularly. In example (50) of 
the phrase TEN TEN.MONTHS IN.THE.FUTURE, the numeral TEN is signed 
separately and then is also incorporated with X.MONTH.  
(50)   
 
 
 
     TEN   TEN+MONTH FUTURE  
 ‘in ten months’ (S5) 
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The TEN is stated twice, first as a quantifier, and then it appears in the numeral-
incorporated sign.23  
Higher numerals can occasionally incorporate. In example (51), the sign 
FOUR.HUNDRED.YEARS is produced with the 4-handshape moving forward, but 
flexing from the second and third knuckles (which is the base meaning ‘hundred’), and 
then circling the non-dominant fist handshape before ending on top of the non-dominant 
fist handshape.  
(51)   
 
 
 FOUR+HUNDRED+YEAR 
 ‘four hundred years’ 
While numerals higher than NINE do not often incorporate in ASL, they do 
occasionally.  
3.4 Continuous vs. initial or final occurrence of numeral handshape  
Many numeral-incorporated signs have the numeral continue throughout the sign but 
one numeral-incorporated sign and the bases derived from it have the numeral only 
present during part of the sign. When a numeral continues throughout the entire sign, the 
numeral will also continue throughout each sign within the set such as ONE.WEEK, 
                                                
23 TEN+MONTH is not an instance of co-articulation even though the 10-handshape is present in the 
adjacent sign because the TEN is produced on the dominant hand, X.MONTH requires two hands to 
produce, and the orientation, movement, and location changes. See 1.3.5 for the definition of co-
articulation.  
58 
 
TWO.WEEKS, THREE.WEEKS, etc. Some sets can be grouped together because there 
is additional morphology interacting with the sign, such as with TWO.WEEKS.AGO, 
IN.TWO.WEEKS, EVERY.TWO.WEEKS, and TWO.WHOLE.WEEKS. The signs 
within the sets that can be grouped together show consistent behavior as the numeral will 
continue though each sign in each of these sets. When the numeral handshape is present 
during only part of the sign, then this will be consistent through all the signs in the set 
such as ONE.YEAR, TWO.YEARS, THREE.YEARS, etc. Again, sets that are grouped 
together, such as TWO.YEARS.AGO, IN.TWO.YEARS, and EVERY.TWO.YEARS, 
behave consistently, and the numeral handshape will be present during only part of the 
signs in each of these sets.  
Most numeral-incorporated signs are produced with the numeral handshape on the 
dominant hand during the entire sign and the numeral handshape is therefore the only 
handshape present during the sign. With such bases, all incorporated signs built on a 
given base (all the sets that are grouped together) have just one dominant handshape, the 
one from the incorporated numeral.  
For example, the signs in the set X.WEEK are signed with any one dominant 
numeral handshape. The example THREE.WEEKS in (52) is signed with the 3-
handshape on the dominant hand and the handshape does not change at any point during 
the sign.  
(52)   
  
 
 THREE+WEEK  
 ‘three weeks’   (S5) 
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When other numerals are incorporated, they also continue the entire way through the base 
WEEK.  
Other modifications of WEEK, such as with the PAST or FUTURE morpheme, and 
with other numerals incorporated, are signed with the dominant numeral handshape 
continuing throughout the sign. For example, the signs THREE.WEEKS.AGO in (53) 
and IN.THREE.WEEKS in (54) are signed with the dominant 3-handshape continuing 
through the signs.  
(53)   
 
 
 
 THREE+WEEK-PAST  
 ‘three weeks ago’   (S5) 
 
(54)   
 
 
 
 THREE+WEEK-FUT  
 ‘in three weeks’   (S5) 
Other sets grouped with WEEK modified by repetition and duration also are 
produced with the numeral handshape continuing through the whole sign. The examples 
EVERY.THREE.WEEKS in (55) and THREE.WHOLE.WEEKS in (56) are signed with 
the 3-handshape.  
(55)   
 
 
 
 THREE+WEEK-REDUP  
 ‘every three weeks’   (S5) 
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(56)   
 
 
 
 THREE+WEEK-DUR  
 ‘three whole weeks’   (S1) 
Across the every set of signs related to WEEK, the numeral handshape continues through 
the incorporated sign. In a similar way, the numeral handshape continues through the 
entire incorporated sign in other sign sets grouped together including MONTH, HOUR, 
DAY, and MINUTE.  
In contrast, one numeral-incorporated sign set that grouped together, YEAR, has a 
handshape change as part of its form. The numeral-incorporated sign X.YEAR is 
produced with the numeral handshape at the beginning of the sign and the fist handshape 
at the end of the sign. For example in (57) the sign THREE.YEARS is signed with the 3-
handshape, palm facing the body, then moves downward with a twist, closes into a fist, 
and ends with the dominant hand side of the fist touching on top of the non-dominant 
hand which is also in a fist handshape.  
(57)   
 
 
 
 THREE+YEAR  
 ‘three years’   (S4) 
The fist handshape and the numeral handshape are both present in all the numeral-
incorporated signs sets grouped with X.YEAR.  
Modifications of YEAR signs with PAST or FUTURE and a numeral begin with the 
fist handshape and end with the numeral handshape. For example, THREE.YEARS.AGO 
in (58), is signed with the dominant fist handshape facing the body and begins by 
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touching the side of the non-dominant fist handshape, then moves up and back while 
opening into the 3-handshape with the palm facing the body.  
(58)   
 
 
 
 YEAR+THREE-PAST  
 ‘three years ago’   (S4) 
In example (59), IN.THREE.YEARS is signed with the dominant hand in a modified fist 
handshape. The side of the dominant hand modified fist handshape brushes the top side 
of the non-dominant fist handshape and then moves in forward arc movement, ending in 
a 3-handshape on its side, forward of the neutral location.  
(59)   
 
 
 
 YEAR+THREE-FUT  
 ‘in three years’   (S4) 
The handshape change in YEAR occurs when modified by repetition and duration 
also.  For example, in (60) for EVERY.THREE.YEARS, the dominant hand begins 
closed in the fist handshape and opens into the 3-handshape each time the dominant hand 
moves forward. The bottom side of the dominant fist handshape brushes forward three 
times across the top side of the non-dominant hand fist handshape which moves back 
three times. So the sign alternates between the fist and the numeral handshapes. 
(60)   
 
 
 
 YEAR+THREE-REDUP  
 ‘every three years’   (S5) 
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When the numeral-incorporated YEAR is modified by duration, the numeral handshape 
appears at the beginning of the sign and ends with the fist handshape. In (61) for 
ONE.WHOLE.YEAR, the sign begins with the 1-handshape facing the body which 
circles the non-dominant fist handshape, also facing the body, which moves in a circular 
movement, and then ends with the dominant hand in the fist shape on top of the non-
dominant hand. During this sign, the cheeks puff, air is released from the mouth, and the 
upper body leans forward.  
(61)   
 
 
 
 ONE+YEAR-DUR  
 ‘one whole year’   (S5) 
One exception to this pattern is a common alternate pronunciation for the numeral-
incorporated signs YEAR when modified by ‘past’ where only the numeral handshape is 
present in the sign. In example (62), THREE.YEARS.AGO is signed with the dominant 
hand as the modified 3-handshape, palm facing the body, resting on the non-dominant fist 
handshape, which also has the palm facing the body, and the two bent fingers move 
together from the base knuckle in a downward repeated trill movement. This sign is 
produced near the dominant shoulder. The head in this sign example is slightly tilted to 
the left.  
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(62)   
 
 
 
 THREE+YEAR-PAST  
 ‘three years ago’   (S5) 
In this set, the dominant hand numeral handshape does not change to the fist handshape. 
This set of signs is the only set grouped with YEAR where the dominant and non-
dominant hands remain in contact. The other sets either start with the hands apart and end 
together with both hands in the source fist handshape or they start with both hands 
together in the source fist handshape and end in separate locations. This is also the only 
sign grouped with YEAR that has a trilled hand-internal movement; the other signs have 
path movements. 
3.5 Other constructions involving numeral incorporation 
Numeral-incorporated signs appear in other constructions. Numeral-incorporated 
signs can be produced with yes/no facial grammar to ask a question. In another case, two 
numeral incorporated signs can be compounded sequentially. Moving from looking at 
other constructions to describing a few other numeral-incorporated signs, some numeral-
incorporated signs are produced with hand-internal movement. Lastly, a few numeral-
incorporated signs produced with the 5-handshape can be ambiguous meaning either 
specifically ‘five’ or ‘multiple’.  
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3.5.1 Numeral incorporated signs with yes/no facial grammar 
ASL often uses eyebrow movements to indicate different kinds of questions. Raised 
eyebrows indicate a yes/no question (Valli & Lucas 2000:139). The example (63) shows 
the base AGE combine with the numeral TWENTY.THREE; during the entire sign, the 
signer’s eyebrows are raised. The dominant L-handshape touches the chin at the fingertip 
and moves forward and toward the dominant side while moving into the modified 3-
handshape with the middle finger bent and trilling.  
(63)   
  
 
 Y/N QUESTION           . 
AGE+TWO_THREE 
 
 ‘(are you) twenty-three years old?’   (S1) 
Numeral-incorporated signs can be combined with yes/no facial grammar to ask a 
question. This is the same way the facial grammar would combine with other signs to ask 
a yes/no question.  
3.5.2 Compounding numeral-incorporated signs  
Some numeral-incorporated signs can compound sequentially, including at least 
X.AGE and X.DECADE. This is a sequential compound starting with X.AGE and 
moving to X.DECADE while the numeral handshape continues simultaneously through 
both bases. There is one movement and it transitions smoothly between the small arc 
movement for X.AGE and the trilled wrist movement for X.DECADE, showing that it is 
a compound and not a noun phrase. This sign (64) is produced with the 8-handshape palm 
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facing forward and begins with a small arc movement which brushes the chin and then 
moves to dominant neutral space and shakes back and forth at the wrist.  
(64)   
 
 
 
 AGE+EIGHT+EIGHT+DECADE  
 ‘(that person is) in their eighties’   (S5) 
 
3.5.3 Numeral incorporation with hand-internal movement  
Several numeral-incorporated signs have hand-internal movement. Most of the 
observed hand-internal movement is a property of the base and appears with all 
incorporated numerals for that base. In a few cases, hand-internal movement originates 
from the incorporated numeral.  
For example, one of the alternate signs for X.MORE has hand-internal finger flexing 
as shown in (65).  
(65)   
  
 
 THREE+MORE  
     ‘three more’   (S4) 
Hand-internal movement in numeral incorporation can also involve bending instead 
of flexing. One example is the alternate pronunciation of THREE.YEARS.AGO shown in 
(66) where the dominant hand is the modified 3-handshape, the fingers begin bent, with 
the palm facing the body, and then the fingers bend from the first knuckle several times.  
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(66)   
  
 
 THREE+YEAR-PAST  
 ‘three years ago’   (S3) 
Some numeral-incorporated signs have hand-internal movement because the numeral 
they incorporated is pronounced with hand-internal movement. For example, the numeral 
TWENTY.FIVE (67) can be signed with an internal trill movement. It is produced with 
the dominant hand in a modified 5-handshape with the middle finger bent forward and 
trilling.  
(67)   
 
 
 
 TWENTY.FIVE  
    ‘twenty-five’   (S4) 
When TWENTY.FIVE and X.CENT are incorporated, the numeral retains its 
internal movement. The sign begins with a modified 5-handshape with the middle and 
ring fingers closed and the index finger touches the dominant side of the forehead and 
then moves forward into the normal pronunciation of TWENTY.FIVE.  
(68)   
  
 
 CENT+TWENTY-FIVE  
 ‘twenty-five cents’   (S5) 
Numerals which retain their movement but are incorporated are also examples of 
numeral incorporation over NINE as discussed in 3.3.2.  A few other examples are some 
pronunciations of ‘fifty cents’ and ‘seventy-five cents’ in Appendix F and some 
pronunciations of X.AGE with higher numerals in Appendix E. 
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3.5.4  ‘Five’ or ‘many/multiple’  
In the examples so far, the numeral handshapes literally represent a number in the 
incorporated sign. So in the compound ‘three weeks’, the handshape THREE means 
‘three’. The other numerals that can be incorporated can function in the same way; the 
numeral directly means the number of whatever is being counted. However, the FIVE 
handshape can mean ‘many’ or ‘multiple’ in some situations (Chinchor 1982:77). The 
specific number is sometimes left ambiguous while at other times it is specified in the 
discourse.  
When the 5-handshape means ‘many’ or ‘multiple’, the signer will sometimes not 
specify a specific number but will leave the number ambiguous. The example below 
shows the signer talking about ‘a large group of people walking toward me’ and in the 
example, the signer uses both the dominant and non-dominant hands in the 5-handshape. 
The hands, both facing toward the body, touch at the pinkies and move together forward 
in several small arcs toward the signer. The sign begins in the space further in front of the 
body and then moves into neutral space directly in front of the signer.  
(69)   
 
 
 
 FIVE+PEOPLE-WALK-TOWARD-1SG  
 ‘a large group of people walk toward me’  (S2) 
This sign does not represent a specific number of people, but it does mean more than just 
a few people; it may also imply an imposing number of people because the signer uses 
both hands.  
The 5-handshape can also mean a specific number more than ‘five’. When the 5-
handshape means a specific number, the signer will specify at some point in the discourse 
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using a cardinal number. For example, one signer told me a sentence meaning ‘six friends 
walked up to me’, shown in (70). This starts with the specification SIX FRIEND, then 
PEOPLE.WALKING.TOWARD.ME is signed with the 5-handshape.  
(70)   
 
 
 
 SIX      FRIEND       FIVE+PEOPLE-WALK-TOWARD-1SG  
 ‘six friends walked up to me (from the left)’ (S4) 
Example (71) is similar: NINE.OF.THEM is signed with the 9-handshape palm 
facing up and then moves forward in small arcs. The next sign, 
PEOPLE.WALKING.PAST.ME, again uses the 5-handshape. The sign is also produced 
with non-manuals of air in the right cheek and air blowing from the mouth which is used 
to show large quantities or amounts (Bickford & Fraychineaud 2006).  
(71)   
 
 
 
                                           LARGE                                           . 
NINE+EXCL-PRO   FIVE+PEOPLE-WALK-PAST 
 
 ‘the nine of them (people) walked past (me from right to left)’  (S6) 
The non-manuals accentuate the 5-handshape used to represent the ‘nine people walking 
past’ and emphasize that there really were a large number of people who were in the 
group.  
The 5-handshape meaning ‘many’ is not limited to talking about people. Other 
individuals used the 5-handshape to describe the specific number of lanes of a highway. 
One signed the cardinal number SIX after signing about the lanes of the highway. In 
example (72), both the dominant and the non-dominant handshapes are the 5-handshape, 
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the dominant hand palm is facing forward and moves forward, tensely, at the same time 
that the non-dominant hand with the palm facing back moves back tensely. The sign is 
produced with the non-manuals of cheeks puffed and air blowing from the mouth, 
indicating a large highway. The next sign, SIX, is produced with the 6-handshape on the 
dominant hand palm facing forward held in neutral space, specifying the exact number of 
lanes.  
(72)   
 
             
 
 LARGE                   .                             
          FIVE+HIGHWAY  SIX 
 
 ‘large six lane (each way) highway’ (S3) 
 
The use of FIVE to mean ‘multiple’ in this case is not required by the language, since the 
numerals SIX to NINE in ASL require the use of only one hand and could easily have 
been incorporated with the base X.HIGHWAY. In fact, a different signer incorporated 
SIX with X.HIGHWAY and expressed the same concept, as in (73).  
(73)   
 
                      
 
 LARGE                 . 
SIX+HIGHWAY  
 
 ‘large six lane (each way) highway’   (S5) 
Both examples (72) and (73) show the signers representing the same concept of a ‘six 
lane highway’, but one signer uses the 5-handshapes to mean MANY and then specifies 
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the number of lanes with the cardinal number SIX, while the other signer uses a numeral-
incorporated form and of SIX with X.HIGHWAY.  
So then, the handshape FIVE is ambiguous. It does not always literally mean ‘five’; 
in certain circumstances, the handshape FIVE has two senses, either the literal ‘five’ or 
the vague ‘many’. In some cases the use of FIVE to mean ‘many’ is forced by the fact 
that the base cannot accept any higher numerals than FIVE, while in other cases the 
incorporated numeral FIVE is used with a separate specific numeral. 
3.6 Bases and source signs  
Some bases used in numeral incorporation have corresponding source signs in ASL 
which are often nearly homophonous with one of the numeral-incorporated signs as 
mentioned in 1.1. The examples (74) and (75) are nearly homophonous as the only 
difference is in the non-dominant handshape.  
(74)   
 
 
 
 DAY  (S6) 
 
(75)   
 
 
 
 ONE+DAY   
 ‘one day’ (S6) 
Other numeral-incorporated signs have a source sign that is unrelated to the numeral-
incorporated form such as DOLLAR in examples (76) and (77).  
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(76)   
  
 
 DOLLAR  (S4) 
 
(77)   
  
 
 ONE+DOLLAR  
 ‘one dollar’ (S6) 
Numeral incorporation does not depend on the source sign since several numeral-
incorporated signs do not have a corresponding source sign at all. When expressing these 
concepts without using an incorporated sign, the signer would need to sign a phrase, such 
as in examples (78) and (79). 
(78)   
  
 
 ONCE (S6) 
 
(79)   
 
 
 HAPPEN             ONE                TIME 
Traditionally, numeral-incorporated signs have been analyzed as either formed from a 
source sign or formed without a source sign (Chinchor 1982; Liddell 1996). Examining 
the differences between the nearly homophonous source and incorporated signs shows 
that the source is an independent sign and that the base for the numeral-incorporated sign 
is often not exactly the same as the source sign. Analyzing numeral-incorporated signs as 
being formed from a base and a numeral accounts for all the numeral-incorporated signs 
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in ASL better than considering them to be direct compounds of the numeral with the 
source sign.  
The simplest base and source sign forms are those which are nearly homophonous to 
the numeral-incorporated sign incorporating ONE; sometimes the source sign is actually 
homophonous with the incorporated sign. An example of a source sign that is 
homophonous (for at least some signers) with the numeral-incorporated sign is MONTH, 
as the signs MONTH and ONE.MONTH can be produced the same.24 The dominant hand 
in a modified 1-handshape moves down along the side of the non-dominant one 
handshape for both MONTH and ONE.MONTH in this pronunciation.  
(80)   
  
 
 MONTH/ONE.MONTH (S5) 
Other source signs are nearly homophonous such as the signs WEEK and 
ONE.WEEK.25 Example (81) shows the unincorporated WEEK. The dominant hand is 
the 1-handshape oriented palm down, which brushes along the palm of the non-dominant 
flat handshape oriented palm up. The sign is produced in neutral space, usually directly in 
front of the body. For some signers, this can also mean ‘one week’.  
                                                
24 Not all signers produced the source sign and the numeral-incorporated sign meaning ONE since I did 
not ask for the source signs. When the signers produced these signs, I transcribed them. This section 
describes the production of the signers who did produce the source sign and the numeral-incorporated sign.  
25 Some signers may produce the signs WEEK and ONE.WEEK the same way, though both the signers 
who produced them during my interviews signed them slightly differently. 
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(81)   
  
 
 WEEK (S5) 
Example (82) shows the same signer who produced (81) producing the incorporated 
ONE.WEEK with a different orientation of the dominant hand (palm up). The movement 
is also slightly forward.  
(82)   
  
 
 ONE+WEEK (S5) 
These signs are similar though two of the features, the orientation of the dominant 
handshape and the movement, but are different between the numeral-incorporated and the 
unincorporated signs. Not all signers differentiate with an orientation change between the 
incorporated and non-incorporated forms. However, most signers, if they signed a source 
sign, differentiated in some way between the source and the incorporated signs.   
Other source signs are also similar to the numeral-incorporated sign in some way but 
do not have as many similarities as source signs like WEEK. Usually the location of these 
source signs is related to the initial location for the numeral-incorporated sign but other 
features such as movement or handshape are not similar to the form incorporated with 
ONE. An example is the sign AGE which is signed at the chin. When numerals are 
incorporated with the sign, the sign also begins at the chin. Example (83) shows the 
unincorporated or source sign AGE. The dominant handshape is a fist, oriented so that 
the side of the hand brushes the chin while moving downward twice while squeezing.    
(83)   
  
 
 AGE (S6) 
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Example (84) shows the incorporated sign ONE.YEAR.OLD. The dominant 1-handshape 
is oriented so the side of the pointer finger touches the chin and then moves downward 
and forward ending slightly in front of the body.  
(84)   
 
 
 AGE+ONE  
 ‘one year old’ (S6) 
When other numerals incorporate with AGE, the signs are similar with only the numeral 
changing. The location of the source sign is the same as the initial location for the 
incorporated signs while other features such as movement and type of contact are 
different.  
Finally, there are incorporated signs that have either an unrelated source sign or do 
not have a source sign; there may be a way to express a similar concept to their numeral-
incorporated counterparts, but it is done using a completely different sign or phrase. 
While the sign or phrase has the same meaning as the numeral-incorporated sign, the sign 
or phrase and numeral-incorporated sign do not share any similar features. One example 
is the sign meaning ‘dollar’ as mentioned above.  
The example below shows the independent sign for DOLLAR. The dominant C-
handshape is oriented so that the fingers can grasp the fingers of the non-dominant flat, 
but slightly bent, handshape. The dominant hand grasps the non-dominant hand and 
brushes as the dominant hand pulls away from the non-dominant hand to the side. This 
small movement happens three times. The sign is produced in neutral space, usually 
directly in front of the body.  
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(85)   
  
 
 DOLLAR (S4) 
The base used for ONE.DOLLAR is completely different, as seen in (86). Instead of 
using both hands, this sign uses only the dominant hand. The dominant hand is the ONE 
handshape (with the middle finger and thumb touching, which is a variation for this 
handshape) oriented palm forward at the beginning of the sign and then twists so that 
palm is facing back. This sign is produced in neutral dominant space, meaning slightly to 
the right in front of the body for this signer.  
(86)   
  
 
 ONE+DOLLAR (S4) 
An example of an incorporated sign without a source is the sign ONCE. If the 
signers wanted to convey this concept without using the numeral-incorporated sign, they 
would sign a descriptive sentence or phrase instead, such as HAPPEN ONE TIME, as 
seen in example (87).  
(87)   
 
 
 
 HAPPEN             ONE                TIME  
Example (88) shows the numeral-incorporated sign ONCE. The dominant 1-handshape 
has the pointer slightly bent from the first knuckle, oriented palm back, and brushes the 
palm of the non-dominant hand, which is flat and oriented toward the dominant hand and 
moves quickly up and toward the dominant side as it twists. This sign is produced in 
dominant space usually directly in front of the body.  
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(88)   
  
 
 ONCE (S6) 
Few sign sets lack a related source sign; for those that do, there is a completely 
different sign or phrase used to communicate the same meaning.  
According to the individuals I interviewed, there are three numeral-incorporated 
signs that express the concept ‘X more’ and only one of the bases, X.MORE1, has a 
related source sign. The first base is similar to the source sign meaning ‘more’. The 
source sign, shown in (89), is produced with both the dominant and non-dominant bent 
O-handshapes with the side of the hand facing the body. The dominant hand taps the non-
dominant hand at the fingertips.  
(89)   
  
 
 MORE  (S5) 
In example (90), ONE.MORE is produced with the dominant hand in a modified 1-
handshape, touching the non-dominant bent O-handshape at the fingertips; the index 
finger moves down to tap the non-dominant fingertips by bending a couple of times at the 
base knuckle.  
(90)   
  
 
 ONE+MORE  (S5) 
Example (91) is TWO.MORE and produced with the dominant 2-handshape, touching 
the non-dominant bent O-handshape at the fingertips; both the index and middle fingers 
bend down to tap the non-dominant fingertips by bending a couple times at the base 
knuckle.  
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(91)   
  
 
 TWO+MORE    (S5) 
Both of these numeral-incorporated forms (from the base X.MORE1) are transparently 
related to the source sign meaning ‘more’ in that both incorporated signs end with the 
dominant and non-dominant hands in a bent O-handshape with fingers touching, as in the 
source sign MORE. This base can only incorporate numerals ONE and TWO.  
The second base, X.MORE2, can incorporate numerals from ONE up to FIVE, 
depending on the signer, and was signed by half the signers. This base only uses the 
dominant hand and uses the phonetically unrelated sign MORE when not incorporated. 
Example (92) is produced with the dominant modified 3-handshape, palm facing self and 
the fingers squeeze twice.  
(92)   
  
 
 THREE+MORE    (S1) 
Example (93) is produced with the dominant modified 4-handshape palm facing self and 
the pointer, middle, and ring fingers squeeze twice.  
(93)   
  
 
 FOUR+MORE    (S4) 
The third base, X.MORE3, was signed by one signer who told me that this variation 
was used specifically in Pennsylvania. It can incorporate ONE through FIVE. This 
variation also is produced only with the dominant hand and when not incorporated uses 
the unrelated source sign MORE. Example (94) shows THREE.MORE produced with the 
3-handshape palm facing self and then moving contra in two small movements. This 
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signer also clearly and emphatically mouthed the English for ‘three more’ during this 
sign.  
(94)   
 
 
 
 
THREE+MORE (S3) 
Example (95) is produced similarly except with the 4-handshape and the mouthing 
matching the English words ‘four more’.  
(95)   
 
 
 
 FOUR+MORE    (S3) 
The second and third bases are similar because they are both produced with only the 
dominant hand, they are both produced in dominant neutral space, and both have the 
palm facing the body.26 Their movements are different as the second alternation has 
repeated internal flexing of the second and third knuckles and the third alternation has 
repeated path movement.  
3.7 Numeral incorporation categories  
In general, numeral-incorporated signs are formed by combining a base and a 
numeral. However, numeral-incorporated signs can be categorized according to some of 
                                                
26 Most prototypical examples of numeral incorporation are two-handed, and therefore many examples 
in this thesis show two-handed numeral-incorporated signs. There are several one-handed numeral-
incorporated sign sets though and these will be discussed in more detail in section 3.7.3.  
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their phonetic similarities. The bases can be categorized into numeral-incorporated signs 
that are time related, that have initial body contact, that are produced with only the 
dominant hand, that are classifier-like, and that are not able to be categorized.  
3.7.1 Time related numeral-incorporated signs  
Numeral-incorporated signs related to time have several similarities. These signs 
include X.WEEK, X.MONTH, X.HOUR, X.DAY, X.MINUTE, and X.YEAR.27 
Phonologically, all these signs are similar because they have one movement, the 
dominant hand interacts with the non-dominant hand, and they are produced in neutral 
space. Semantically they are in the same domain of time. Signs in this category are the 
only signs that can be modified with past, future, repetition, and duration, though not all 
of them are regularly modified. Each of these numeral-incorporated signs also has a 
similar or homophonous source sign.  
In example (96), X.MONTHS uses both the dominant and non-dominant hands, has 
one movement, a downward straight path movement, and can be modified with other 
morphemes. The dominant 3-handshape is produced with its palm facing the body, which 
moves down, brushing the non-dominant 1-handshape, which has the side of the hand 
toward the body. This sign is produced in neutral space.  
(96)   
  
 
 THREE+MONTH (S5) 
                                                
27 These signs are the most common examples signers show when discussing numeral incorporation in 
ASL. 
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X.MONTHS can be modified as shown in example (97), IN.THREE.MONTHS. 
Similarly to THREE.MONTHS, the dominant 3-handshape, palm facing the body, moves 
down, brushing the non-dominant 1-handshape, which has the side of the hand toward the 
body. However, the entire sign moves forward during the production of the sign. This 
sign is produced in neutral space and moves forward.  
(97)   
 
 
 
 THREE+MONTH-FUT  
 ‘in three months’   (S5) 
Another base in this category is X.HOUR. Example (98) shows THREE.HOURS. In 
this sign the dominant 3-handshape, palm facing the body, which moves forward and 
down and completes a small circle beside the non-dominant flat handshape, side of the 
palm facing the body, which then touches the palm of the non-dominant hand. This sign 
also occurs in neutral space, has a single movement, and uses both hands.  
(98)   
  
 
 THREE+HOUR (S1) 
3.7.2 Numeral-incorporated signs, initial body contact  
There are three bases which are phonologically similar and all begin with contact to 
the body (each in a different location) and then move to a location in neutral space. These 
three bases are X.TIME, X.AGE, and X.CENT. Each of them, when incorporated, has a 
similar straight movement that travels away from the initial contact location. Signers 
often sign these signs with a slight hold or small shake at the end of the movement. All 
three of these sets have a source sign which has some similarities to the numeral-
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incorporated sign and which usually involves a small repeated movement at the location 
of contact (of each respective sign set). First I will describe the similarities of the bases 
and then I will describe the similarities between the source signs.  
In example (99), the pronunciation for TWO.O’CLOCK is signed with the initial 
contact on the back of the wrist by the dominant hand in the 2-handshape oriented palm 
facing forward, which then moves up, away from the wrist and ends with a shake 
movement. The sign begins in neutral space, directly in front of the body, and then moves 
to the dominant neutral space, toward the right side of the body.  
(99)   
  
 
 TIME+TWO  
 ‘two o’clock’   (S5) 
The example TWO.YEARS.OLD in (100) is produced with the initial contact on the chin 
by the dominant hand 2-handshape, oriented palm facing forward, which then moves 
down, away from the body into neutral space, directly in front of the body.  
(100)   
 
 
 
 AGE+TWO  
 ‘two years old’   (S3) 
The third example, TWO.CENTS, is signed with initial contact on the side of the 
forehead by the dominant hand 2-handshape, oriented palm facing the face, which then 
moves forward, away from the head, into high neutral space in front of the head. This 
movement ends firmly or tensely.  
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(101)   
  
 
 CENT+TWO  
 ‘two cents’   (S4) 
All three of these examples have unique bases and, within each set, other numerals 
incorporate according to the features of that specific base. However, the movement and 
the lack of reliance on the non-dominant hand show that there are similarities between 
these three sets.  
Most of the numeral-incorporated signs are one syllable, that is, they have one 
distinct movement unless the sign has been modified by further morphology. Two of the 
signs in this category can be produced with two syllables, two movements each one being 
a syllable, depending on the signer as already seen in (99). It can also be seen in the 
alternate pronunciation of TWO.YEARS.OLD shown below in (102). Compounds 
usually reduce to a single syllable. Since these compounds can be pronounced as either 
monosyllabic or disyllabic, they confirm the claim that compounds do not have to reduce 
to a single syllable (Sandler & Lillo-Martin 2005:226). 
In the pronunciation of TWO.YEARS.OLD in (102), the dominant 2-handshape 
oriented with the side of the hand toward the body contacts the chin with the pointer 
finger, then moves downward (syllable one), away from the chin, and then ends with a 
tense shake movement (syllable two) in neutral space, in front of the body. This 
pronunciation is different from example (100) above, as the hand is oriented so the side is 
facing the body instead of the palm facing forward and there is a shake at the end of the 
movement.  
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(102)   
 
 
 
 AGE+TWO  
 ‘two years old’   (S4) 
These three sign sets not only have similar movements away from their initial locations, 
two of the signs also are able to be pronounced, as fully incorporated signs, with two 
syllables.  
The source signs for all three of these sets also have similarities. The location of 
contact of the source sign corresponds only to the initial location of contact in each 
respective numeral-incorporated sign. Also, each source sign is produced with small 
repeated movements. So the sign TIME in (103) is produced with the dominant bent 1-
handshape, palm oriented down, which taps the back of the wrist of the non-dominant 
hand. The numeral-incorporated X.TIME begins with contact on the back of the wrist.  
(103)   
  
 
 TIME (S6) 
The sign AGE in (104) is produced with the dominant hand in a fist with the side of the 
hand toward the body which moves downward from the chin in two small movements 
and squeezes. The numeral-incorporated X.AGE begins with contact at the chin.  
(104)   
  
 
 AGE (S6) 
The sign CENT in (105) is produced with the dominant 1-handshape oriented with the 
palm toward the body and the fingertip taps the dominant side of the forehead several 
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times. The numeral-incorporated X.CENT begins with contact on the side of the 
forehead.  
(105)   
  
 
 CENT (S5) 
Each of these source signs contacts the body at the same location as the beginning of the 
respective numeral-incorporated sign and each has small repeated movements.  
Looking at the similarities in movement between the source signs and the numeral-
incorporated signs, when the source sign has a small repeated movement which makes 
contact with the body, then the numeral-incorporated base has initial contact at the same 
location, but then moves away from the body.  
This category of numeral-incorporated signs is between the first category, time 
related signs, and the next, dominant hand only signs, because this category relies 
partially on a second articulator. The time-related signs interact considerably with the 
second articulator. This category relies on the second articulator for initial location and 
contact only and the next category does not use a second articulator at all. 
3.7.3 Numeral incorporation, dominant hand only  
Numeral-incorporated signs do not have to have any contact with the body or the 
non-dominant hand. Several numeral-incorporated signs are produced in various 
locations in space and with various movements.  
One example is the numeral-incorporated sign X.DOLLAR. Example (106) of 
THREE.DOLLARS is produced with the dominant 3-handshape, which begins with palm 
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facing forward and then twists so that the palm is facing back. This sign is produced in 
dominant neutral space, that is, slightly to the right in front of the body for this signer.  
(106)   
 
 
 
 THREE+DOLLAR (S4) 
Another base is the sign X.MORE2. THREE.MORE2 in (107) begins with the 
dominant 3-handshape with the index and middle fingers bent slightly and the palm of the 
hand facing back and then the index and middle fingers squeeze several times. This sign 
is produced in dominant neutral space which is slightly to the right in front of the body 
for this signer.  
(107)   
  
 
 THREE+MORE (S5) 
In contrast with the other categories above, none of these signs have a related source 
sign; they express unincorporated concepts with an unrelated word or phrase.  
3.7.4 Numeral incorporation, classifier type signs  
A couple of numeral-incorporated signs in my data can function in classifier 
constructions, that is, the numeral involved is itself a classifier. The two signs in my data 
that can be part of classifier constructions are X.PERSON and X.HIGHWAY. The sign I 
have glossed as X.PERSON could also have different meanings depending on the context 
as is common with classifiers in ASL. Since I elicited these forms within the context of 
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people and their interactions, the classifier takes the meaning ‘person’. The numeral-
incorporated X.HIGHWAY can function in classifier constructions28 or can be signed as 
a lexical item in a sentence. X.PERSON, when incorporated with numerals, shows how 
many people are present, up to the acceptable range. Similarly, X.HIGHWAY, when 
incorporated with numerals, shows how many lanes are present, again up to an acceptable 
range.  
Example (108), THREE.PEOPLE.WALK.FORWARD, uses the dominant 3-
handshape, palm facing forward, and moves forward in a straight movement. This sign is 
produced in neutral space.  
(108)   
 
 
 
 THREE+PERSON-FORWARD  
 ‘three (people) walked forward (away from signer)’   (S3) 
 
If the signer wanted to show the people walking toward the signer, the movement 
would change, a characteristic of a classifier (Sandler & Lillo-Martin 2005:79). In 
example (109), the dominant 3-handshape, palm facing back, moves back toward the 
signer in a straight movement. This sign is produced in neutral space.  
                                                
28 X.HIGHWAY signs can easily be used to set up a lexical item such as ‘four lanes (both way) 
highway’ and then can be further used in a classifier construction describing, for example, a huge ‘three 
lane exit that branches off the four lane highway’.  
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(109)   
 
 
 
 THREE+PERSON-BACK  
 ‘three (people) walked back (toward signer)’   (S2) 
The pronunciation for THREE.LANE.HIGHWAY in (110) uses the 3-handshape on 
both dominant and non-dominant hands. The dominant hand faces away from the body 
and moves in several small movements forward, while the non-dominant hand beside it 
faces the body and moves in several small movements back.  
(110)   
 
 
 
 THREE+HIGHWAY  
 ‘three lane highway’   (S3) 
Both X.PERSON and X.HIGHWAY can be used in classifier constructions in ASL 
yet also seem to be part of the numeral incorporation system.    
3.7.5 Numeral incorporation, residue   
There are several other numeral-incorporated sets which only allow a few numerals, 
no more than FIVE, and sometimes (depending on the signer) fewer possibilities. These 
bases are X.MORE2, X.MORE3, X.POINT (as in sports), X.ONCE, and X.TIMES. These 
smaller sets are still part of numeral incorporation but, depending on the signer, cannot 
incorporate numerals as high as some of the other numeral-incorporated sets.29 
 
                                                
29 Examples of these signs can be seen in Appendix L, Appendix O, Appendix M, and Appendix Q.4.  
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  Chapter 4
NUMERAL INCORPORATION ANALYSIS 
In this section, I propose formal representations of numeral incorporation, using 
Sandler’s Hand-Tier Model (Sandler 1987; 1989; Sandler & Lillo-Martin 2005; Sandler 
2012), that allow for clear and succinct representation of the facts noted earlier about the 
numeral and base combining to form a numeral-incorporated sign. In this model, one 
must consider the representations of the base, the incorporated numeral, and the 
compound that results.  
Recall that numeral-incorporated signs are not formed directly from source signs as 
discussed in 3.6. It is necessary to posit abstract bases that are distinct from source signs 
for several reasons. For one reason, some of the numeral incorporated signs are similar to 
source signs showing a transparent historic relationship, but there are frequently 
differences in movement or orientation between the source and the incorporated forms 
such as between WEEK (111) and ONE.WEEK (112). 
(111)   
  
 
 WEEK (S5) 
 
(112)   
  
 
 ONE+WEEK (S5) 
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Another reason that sets cannot depend on source signs is because some sets of 
incorporated numerals do not have a source sign such as the set X.ONCE (113).  
(113)   
  
 
 ONCE (S6) 
All the signs within a set, though, have similar features relating them to each other. For 
these reasons, I posit a distinct morphological base rather than deriving numeral-
incorporated signs directly from source signs.   
The features which are similar across all the signs in a set can be considered 
properties of the base. Base features generally include the dominant hand palm 
orientation, its location, movement, and contact, and the non-dominant handshape and its 
orientation and location. The handshape of the dominant hand is not a feature of the base, 
but rather varies depending on the numeral. The base is therefore unspecified for 
handshape.  
The numeral, on the other hand, is a handshape unspecified for location and 
movement. The numeral is combined with the base to form the numeral-incorporated 
sign.  
Numeral-incorporated signs represented with hand-tier diagrams are sketched out in 
more detail in the following sections. First, I describe the hand-tier diagrams and define 
several terms. Then I discuss the numeral-incorporated compound and show how the 
hand-tier diagram represents the compounds. Next I look at the parts within the 
compound, first looking at the base and then looking at the numeral and how the hand-
tier diagrams represent these features. Finally, I describe numeral-incorporated signs 
when modified with additional morphology.  
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4.1 Description of hand-tier diagrams 
Sandler’s hand-tier diagrams show phonological features in an autosegmental way. 
Her general hand-tier model and hand configuration structure are shown below. In this 
section, I discuss how I will use Sandler’s hand-tier diagrams and which features I will 
include.  
4.1.1 Sandler’s hand-tier model  
Sandler’s hand-tier model posits that phonological features for sign languages are 
organized in an autosegmental structure using feature geometry. There are three main 
sections to a hand-tier diagram. The hand configuration (HC) features are at the top of the 
diagram. The HC is linked to location (L) and movement (M) timing nodes30 in the 
middle of the diagram. The L and M timing nodes are linked to the location the sign is 
produced. The canonical form of an ASL monomophemic sign is an L M L sequence as 
seen in Figure 1 (Sandler & Lillo-Martin 2005:132). 
 
Figure 1. Canonical form of a monomorphemic sign 
                                                
30 The M node corresponds to a syllable. One M then equals one syllable whether the movement is path 
or hand-internal (Sandler & Lillo-Martin 2005:220).  
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Sandler’s model includes details for hand configuration as shown in Figure 2 
(Sandler 1989:46).  
 
Figure 2. Sandler’s hand configuration  
 
4.1.2 Hand-tier diagrams in this thesis 
In this thesis, I use a simplified representation of the hand configuration, and include 
only handshape and orientation. This is a matter of presentation only: all of the 
autosegmental representations could also be represented with the fully articulated feature 
tree shown in Figure 2. The SignWriting handshape symbol with the white fill is used as 
an abbreviation for only the handshape features of the hand configuration; orientation is 
designated by separate features. Sandler provides features for hand facing and, for 
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completeness, I have added directional features to describe the direction the metacarpal 
bones are pointing. So in Figure 3 the dominant hand’s facing (palm down) and direction 
of the metacarpals (forward) is represented inside the orientation feature linked to the 
hand configuration. 
To take a simple example, consider the numeral-incorporated sign THREE.WEEKS 
(114) whose structure is shown in Figure 3. The features for L and M are placed below 
the nodes. 
(114)   
 
 
 
     THREE+WEEK  
 ‘three weeks’   (S2) 
 
Figure 3. Hand-tier diagram of THREE.WEEKS (S2) 
The hand-tier diagrams are capable of representing differences and showing signer 
variation. A different signer produced the numeral-incorporated sign (115) with the 
dominant hand palm up; this structure is shown in Figure 4. As a result, the orientation 
feature in Figure 4 is different from the orientation feature in Figure 3.  
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(115)   
 
 
 
 THREE+WEEK  
 ‘three weeks’   (S5) 
 
Figure 4. Hand-tier diagram of alternate pronunciation of THREE.WEEKS (S5)  
4.1.3 Definition of hand-tier diagram terms 
Now I will specifically define some of the terms used for location and movement 
features. The location feature of “ipsi” refers to the location on the same side of the body 
(as the hand being described) while “contra” refers to the location on the opposite side of 
the body. Other location features are “hi” meaning vertically higher than neutral space,31 
“lo” meaning lower than neutral space, “proximal” meaning close to the body, and 
“distal” meaning away from the body. The location features can be combined, so “ipsi 
                                                
31 Neutral space is the space directly in front of the signer’s body and the default signing location 
which is, therefore, not usually noted.  
94 
 
proximal” for the dominant hand would mean the location near the body on the dominant 
side. The movement features are “straight”, “arc”, and “circle”, as the other details of 
movement are conveyed through the location features. These are the main features used 
in the diagrams. When other elements are introduced into the diagrams, I will explain 
them at that time.  
4.2 Analysis of the compound  
Hand-tier diagrams can represent the base features combining with the numeral to 
form numeral-incorporated signs. This also means that they can represent the base and 
the numeral abstractly, not only fully-specified signs.  
4.2.1 Compounds represented in hand-tier diagrams  
As discussed in section 1.2.2, numeral incorporation can be considered a type of 
compounding, combining two roots: the numeral and the base. The hand-tier diagrams 
can show the roots compounding. This can be seen in the hand-tier diagram of 
THREE.WEEKS in example (116) and in Figure 5. The handshape is the element from 
the numeral that appears in the numeral-incorporated sign meaning ‘three weeks’ and all 
the other features are taken from the base X.WEEKS.  
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(116)   
 
 
 
 THREE+WEEK  
 ‘three weeks’   (S2) 
 
Figure 5. Hand-tier diagram of THREE+WEEK (S2) 
The handshape and orientation of the non-dominant hand, the orientation of the 
dominant hand, the type of contact, the initial and final location, and the movement are 
all features of the base. The handshape of the numeral associates with the base and 
supplies the handshape feature.  
While the specific features change according to each set (and vary according to each 
signer’s pronunciation), the analysis of many other sets is similar to X.WEEKS, 
including X.DAYS, X.AGE, X.ONCE, and X.DOLLARS. Different sets vary regarding 
which numerals can incorporate with the base, but regardless of the numeral ranges of the 
sets, the signs within each set follow this pattern.  
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4.2.2 Bases in hand-tier diagrams  
Hand-tier diagrams allow us to represent the base, even though it is an abstract 
underspecified form, as in Figure 5 for X.WEEKS. In line with the discussion above, I 
assume that the dominant handshape is unspecified in the base, since it varies depending 
on which numeral is incorporated. This unspecified handshape is not present in the hand-
tier diagram of the base. The base’s features for location, movement, type of contact, 
orientation, and non-dominant handshape are represented in the diagram. These are the 
features that occur in every sign in the set. 
In the same way that the diagram of the pronunciation of the incorporated sign 
requires adjustments for signer variation as seen in Figure 3 and Figure 4, the diagram of 
the base also requires adjustments to reflect this variation. A different base is shown in 
Figure 6, as this signer produced the set X.WEEKS with the dominant hand palm up. 
(The base form for any one signer was the same in the entire set regardless of which 
numeral they incorporated.) 
 
Figure 6. Hand-tier diagram of alternate pronunciation of the base X.WEEKS (S5) 
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Regardless of the specific pronunciation, the base features remain the same across an 
entire set and these features can be represented in the hand-tier diagram.  
4.2.3  Cardinal numeral represented in hand-tier diagrams  
Features of the numeral can also be shown in hand-tier diagrams. The incorporated 
numeral is represented in the lexicon as an underspecified sign with only a handshape. 
This follows the analysis suggested by Liddell (2003) in which the numeral handshape 
used in numeral incorporation is distinct from the lexical entry for the full cardinal 
numeral. In an autosegmental approach, the numeral handshape is represented simply as 
the handshape feature. This has been seen in the compound THREE.WEEKS 
diagrammed in Figure 5. 
Numeral incorporation can still be considered a type of compounding; the numeral 
form and the base are both underspecified bound forms. When compounding the numeral 
and the base, the only feature present from the numeral is the numeral handshape. All 
other features come from the base.  
One might think that there are two morphemes for each numeral: one fully-specified 
(the cardinal numeral) and the other unspecified (the numeral handshape). This, however, 
is not necessary. Since the numeral is underspecified, then the cardinal numeral signs 
themselves can be considered instances of numeral incorporation in which a numeral 
handshape combines with a cardinal numeral base. Just like other numeral-incorporated 
signs, cardinal numeral signs can be analyzed as consisting of base features that combine 
with a numeral handshape. Any instance of numeral handshapes in a set (including the 
cardinal numbers) is an instance of numeral incorporation. Cardinal numerals as numeral 
incorporation can also be shown with a hand-tier diagram, as in (117) and Figure 7.  
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(117)   
  
 
 THREE (S2) 
 
 
Figure 7. Hand-tier diagram of THREE.CARDINAL (S2) 
Similarly to other numeral-incorporated sets, there is variation among the signers 
regarding the pronunciation of the cardinal numbers as well. This variation affects the 
hand-tier diagram accordingly as seen in Figure 8. This pronunciation in (118) has a 
small forward movement (which I will call “short”) and therefore the hand-tier diagram 
has an M timing mode.  
(118)   
  
 
 THREE (S4) 
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Figure 8. Hand-tier diagram of alternate THREE.CARDINAL (S4) 
This second pronunciation of ‘three’ is the citation form, which favors the orientation 
of palm back, though the numerals can also be produced with the palm forward 
orientation, as seen in (117). Typically signers have one base for any given numeral-
incorporated sign set. In this case, a signer may have two bases for cardinal numerals, one 
with the orientation of palm back for numerals ‘one’ through ‘five’ and the other with the 
orientation of palm forward to capture the generalization of the other cardinal numerals.32  
The cardinal numerals in general are produced in the ipsi location and palm forward 
orientation. If there are one or two cardinal numeral bases, then the generalizations for 
the cardinal numerals can be captured. Similarly to other numeral incorporated sets, any 
one signer pronounces ‘one’ through ‘five’ consistently; either they will sign them all 
palm forward or all palm back. The signers’ consistency shows that capturing this 
generalization with a cardinal numeral base is helpful. Therefore, the features that make 
up the base for the cardinal numbers are the features that remain the same across the set.  
                                                
32 In actual use, signers appear to pronounce the cardinal numerals 1-5 either palm forward or palm 
back, but when asked to produce these cardinal numerals in isolation, they will produce them palm back. 
There is also a strong tendency for numerals 1-5 to be pronounced palm forward when combined 
sequentially with other numerals to make numbers larger than 20, such as 32, 41, etc.   
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4.2.3.1 Cardinal numeral only as a fully formed in the lexicon  
There is an alternative analysis of these forms. It is possible that the cardinal numeral 
is fully specified and not an instance of numeral incorporation, and that the fully-
specified cardinal numeral is what combines with a base in numeral incorporation. When 
the numeral and the base combine to form the numeral-incorporated sign, the sign could 
retain the features from the base and discard any conflicting features from the numeral. 
The result is a fully formed numeral-incorporated sign. This alternate analysis of 
THREE.WEEKS (119) can be seen in the hand-tier diagram Figure 9.  
(119)   
 
 
 
 THREE+WEEK  
 ‘three weeks’   (S2) 
 
Figure 9. Hand-tier diagram for fully specified numeral combining with base 
This analysis, however, is inferior to the one presented first, as it does not capture the 
generalization that the cardinal numerals are generally produced in ipsi location and with 
forward hand orientation. Instead of capturing the generalizations of the cardinal numeral 
base(s), this analysis specifies these features for each cardinal numeral. Since the features 
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are specified for each cardinal numeral, this analysis has much repetition, meaning there 
is redundancy in the lexicon. Since this analysis does not capture the generalizations of 
the cardinal numeral base, I use the underspecified numeral analysis.  
4.2.3.2 Numerals ‘ten’ and higher represented in hand-tier diagrams  
The generalizations for the cardinal numeral base(s) apply to numerals ten and 
higher, but there is more to consider with these numerals as they generally have either 
hand-internal or path movement. These movements are not predictable from the base 
features of the cardinal numeral-incorporated set and hence must be the property of the 
numeral root. For example, the numeral ‘twenty-three’ (120) has hand-internal movement 
– wiggling of the middle finger.   
(120)   
 
 
 
 TWENTY.THREE (S1) 
This means that we must recognize some movement features as coming from the 
incorporated numeral, not the base. The hand-tier diagram for ‘twenty-three’ can be seen 
in Figure 10. This sign is produced with hand-internal movement of wiggle which is a 
dependent of the handshape node in Sandler’s model as shown above in Figure 2. For this 
reason, I represent the movement using a SignWriting symbol since it is within the 
abbreviation of the handshape in the hand-tier diagrams.  
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Figure 10. Hand-tier diagram of TWENTY.THREE (S1) 
The hand-internal movement feature in the numeral TWENTY.THREE also appears 
when the numeral is incorporated into the base X.AGE. For example in (121), the 
incorporated sign meaning ‘are you twenty-three years old?’ retains the hand-internal 
wiggle movement of the numeral ‘twenty-three’ while incorporating into X.AGE.  
(121)   
  
 
 Y/N QUESTION                . 
AGE+TWENTY.THREE 
 
 ‘are you twenty-three years old?’  (S1) 
 
 
Figure 11. Hand-tier diagram of AGE.TWENTY.THREE   
Movement features of the numeral are present in numeral-incorporated signs, both 
cardinal numerals and other incorporated signs.  
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Other numerals, such as TWENTY.TWO (122), have path movement in their 
pronunciation. The numeral is produced with the 2-handshape, flexing down at the wrist 
twice, first in the ipsi location and then slightly to the right.  
(122)   
 
 
 
 TWENTY.TWO (S1) 
Since the numeral TWENTY.TWO has path movement, it is represented in the hand-
tier diagrams differently than numerals with hand-internal movement.33 Sandler (1989)'s 
model would require the movement to be represented with a complex sequence of 
location (L) and movement (M) nodes. This misses the generalization, however, that in 
these data the motions in words like TWENTY.TWO, THIRTY.THREE, and 
FORTY.FOUR behave identically to the motions in TWENTY.THREE, with the motion 
distributed over the incorporated sign. The simpler analysis is to treat the wrist motion 
analogously to the finger motion, i.e., as a feature linked to the hand configuration (HC) 
node. 
                                                
33 The orientation of cardinal numerals TWENTY.TWO, THIRTY.THREE, etc. are usually produced 
palm down, metacarpals forward. This difference from the orientation of other cardinal numerals (usually 
palm forward, metacarpals up) may be a result of the repeated downward wrist movement of this subset of 
numerals. If it is not a result of the movement, then the orientation features should be shown on the numeral 
and not the base diagram.  
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4.3 Analysis of the compound when modified by additional morphology 
Numeral-incorporated signs with additional morphology can also be represented in 
hand-tier diagrams. 
4.3.1 Hand-tier diagrams representing signs with the base X.WEEK 
The hand-tier diagrams can show incorporated signs when modified with additional 
morphology, such as with the ‘past’ or ‘future’ suffix.34 For example, the movement in 
‘three weeks ago’ (123) is modified and moves back toward the body. This movement 
distinguishes THREE.WEEKS.AGO from THREE.WEEKS (116).   
(123)   
 
 
 
 THREE+WEEK-PAST  
  ‘three weeks ago’  (S5) 
Regardless of the numeral that combines with this base, the movement and location 
change from the suffix affect the whole set X.WEEKS.AGO. The signers who produced 
signs in the set X.WEEKS.AGO with this movement produced the entire set with the 
same movement and orientation.  
                                                
34 Recall that these glosses, PAST and FUTURE, are used to represent the meaning and are not 
marking tense. They appear on nouns and, when suffixed to the noun, form new words. They are also not 
very productive as they are used only for a limited number of roots.  
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The hand-tier diagram can represent the formation of the new base, X.WEEKS-
PAST as in Figure 12. This captures the generalization that the base is the same for any 
one signer in the numeral-incorporated signs with additional morphology.  
Sandler (2012:171) represents handshape change within one sign by placing the 
handshapes sequentially in the handshape node. Following her treatment, I represent 
orientation change within one sign by placing the orientations sequentially attached to the 
handshape node. This sequential representation is to be distributed across the timing 
units.  When new association lines (dashed) connect the tiers, then the old association 
lines are deleted.  
 
Figure 12. Hand-tier diagram of X.WEEK-PAST (S5) 
The base X.WEEKS-PAST in Figure 12 has two movement inputs. Both are straight path 
movements, the first moving from contra to ipsi and the second moving back to the 
shoulder. In the resulting derived form, these movements are realized as a curve in actual 
pronunciation.  
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The numeral incorporates with this new base to produce the fully formed sign. 
THREE.WEEKS.AGO (123) is represented in the hand-tier diagrams as the numeral 
combining with the base X.WEEKS.AGO as seen in Figure 13.  
 
Figure 13. Hand-tier diagram of THREE.WEEKS.AGO (S5) 
4.3.2 Variation represented in hand-tier diagrams 
As with the other signs, variation in signer pronunciation affects the diagrams, so if a 
different form is produced, the diagrams reflect the difference. For example, in (124) 
‘three weeks ago’ is produced beginning with the palm facing up and with wrist 
pronation during the path movement.  
 
 
Other signers produce this sign with pronation that twists completely (125).  
(124)   
 
 
 
 THREE+WEEK-PAST  
 ‘three weeks ago’  (S2) 
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(125)   
  
 
 THREE+WEEK-PAST  
 ‘three weeks ago’   (S4) 
As before, the hand-tier diagrams are easily adjusted to represent these variations. A 
generalization can be made for X.WEEKS.AGO that when the sign begins with the 
dominant hand palm facing up, there will be some degree of wrist pronation movement 
along the path movement.  
The hand-tier diagram representing S4’s base for X.WEEKS.AGO is shown in 
Figure 14 and is different from S5’s base shown above in Figure 12.  
 
Figure 14. Hand-tier diagram of alternate X.WEEK-PAST (S4) 
The numeral combines with the resulting base X.WEEKS-PAST to form the numeral-
incorporated sign as seen above.  
Variation can also be seen in the ‘future’ suffix which has three variations when it 
modifies ‘week’: one relates directly to the suffix while the other two are slightly 
different. Example (126) IN.THREE.WEEKS is signed similarly to the sign 
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THREE.WEEKS (116) but with the future (forward) movement suffixed on the end of 
the sign. This sign is predictable from the base X.WEEK in Figure 5 with a suffix of 
forward movement. The dominant hand brushes along the non-dominant hand (similarly 
to X.WEEK) and then moves forward in an arc.   
(126)   
  
 
 THREE+WEEK-FUT  
 ‘in three weeks’  (S6) 
The hand-tier diagram can also show the FUTURE suffix modifying X.WEEKS 
resulting in a modified base. Again, the two straight movements are realized as an arc in 
actual pronunciation.  
 
Figure 15. Hand-tier diagram of X.WEEK-FUT 
The second pronunciation for ‘in three weeks’ also has a forward movement, but 
instead of moving ipsi, the dominant hand moves downward and loops under the non-
dominant hand. This alternate pronunciation (127) also has an orientation change.  
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(127)   
 
 
 
 THREE+WEEK-FUT  
 ‘in three weeks’  (S2) 
The non-dominant hand is still present in the sign but the dominant hand does not make 
contact with the non-dominant hand.  
The third pronunciation is produced with a downward arc movement. This alternate 
pronunciation also has an orientation change.  
(128)   
 
 
 
 THREE+WEEK-FUT  
 ‘in three weeks’  (S5) 
While the first pronunciation is a clear suffixed form, the second and third have been 
subsequently changed.  
So if a signer produced the second alternate pronunciation for IN.TWO.WEEKS, 
they also produced it for IN.THREE.WEEKS and IN.FOUR.WEEKS. In this way, the 
pronunciation matches for the entire set for any one signer. By representing this in the 
analysis with a modified base with which the numeral handshape combines the analysis 
accounts for this consistency throughout the set. This analysis thus captures a 
generalization for signer variation as any one signer will produce the sign the same way. 
If a new base is formed, a direct result would be the signer producing the signs in one set 
consistently. Signer variation shows that bases such as X.WEEK-PAST or X.WEEK-
FUTURE are separate stems.  
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4.3.3 Hand-tier diagrams representing duration and repetition 
The hand-tier diagrams can also show some details for duration and repetition. 
Duration applies to the whole numeral-incorporated sign; it is not a suffix, but rather 
modifies the movement and adds non-manual morphemes.35  
An example is the sign meaning ‘three whole weeks’ in (129) and Figure 16. 
(129)   
 
 
 
 THREE+WEEK-DUR  
 ‘three whole weeks’  (S1) 
 
 
Figure 16. Hand-tier model of X.WEEK-DUR 
                                                
35 Sandler (1987:324; 1989:198) does not provide enough guidance for including non-manual 
signals though presumably they do connect into the autosegmental diagram. Therefore, I will not attempt to 
include them. 
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The details in repetition can also be shown in hand-tier diagrams. Repetition 
replicates the whole sign. Example (130) shows the numeral-incorporated ‘three weeks’ 
repeated three times.36 This base can be represented in the hand-tier diagram seen in 
Figure 17.  
(130)   
 
 
 
 THREE+WEEK-EVERY  
 ‘every three weeks’  (S5) 
 
Figure 17. Hand-tier model of X.WEEK-EVERY 
This is the base for EVERY.X.WEEK. Sandler uses the reduplicate feature as a shorthand 
when the entire form is reduplicated. When the numeral combines with the base, the 
entire form can be shown as in Figure 18.  
                                                
36 Sandler does not indicate how to represent the number of repetitions in reduplication. These 
movements can be repeated from two to four times.  
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Figure 18. Hand-tier model of THREE+WEEK-REDUP 
4.3.4 Hand-tier diagrams representing signs with the base X.YEAR 
Numerals combine with a fully formed base, whether they have been modified with 
additional morphology or if they are simple numeral-incorporated signs. This applies to 
all bases, even those that have handshape change within the base. A good example of 
such a base is X.YEARS. When the simple numeral incorporated X.YEARS is produced, 
there is always a handshape change with the numeral closing to a fist. For example, the 
incorporated THREE.YEARS in (131) is produced with a handshape change from the 3-
handshape to the fist handshape. This change is representative of all the signs in the set 
X.YEARS and can be shown in the hand-tier diagram in Figure 19. The two handshapes, 
the first from the numeral and the second from the base, are then distributed across the 
timing units.  
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(131)   
 
 
 
 THREE+YEAR  
   ‘three years ’  (S3) 
 
Figure 19. Hand-tier diagram of THREE.YEARS 
The base X.YEARS has one specified handshape for the dominant hand and then the 
numeral handshape is added to the specified handshape in sequence. 
When other morphology modifies X.YEARS, one handshape for the dominant hand 
is still specified in derived bases such as in IN.X.YEARS. When the base IN.X.YEARS 
is produced, several other features from the simple base X.YEARS are discarded and the 
FUTURE morpheme features are used as seen in Figure 20. 
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Figure 20. Hand-tier diagram of X.YEAR-FUTURE 
The base X.YEARS is modified with the FUTURE morpheme. The hand-tier diagram 
represents the change. The features from the beginning of X.YEARS are not included in 
the modified base. The contact of the non-dominant handshape appears at the beginning 
of the modified X.YEARS-FUTURE. Looking at Figure 19, the numeral handshape adds 
sequentially into the sign and appears before the specified handshape. Comparing this 
with the base X.YEARS-FUTURE, the numeral handshape appears second in the 
handshape sequence. This can be seen in Figure 21 when the X.YEARS-FUTURE is 
combined with THREE. In both X.YEAR and X.YEAR-FUTURE, the dominant hand 
specified fist handshape appears when there is contact with the non-dominant hand. 
X.YEARS has contact at the end of the sign. X.YEARS-FUTURE has contact at the 
beginning of the sign. The numeral handshape is present when the dominant hand is not 
making contact.  
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Figure 21. Hand-tier diagram of THREE.YEAR.FUTURE 
Similarly, when the base is reduplicated for the meaning EVERY.X.YEARS in 
Figure 22, the specified fist handshape appears at the beginning of the sign when there is 
contact with the non-dominant hand.  
 
Figure 22. Hand-tier diagram of EVERY.X.YEARS 
Note that in EVERY.X.YEARS, the base that repeats is the X.YEARS-FUTURE base, 
not the X.YEARS base. Previously, as seen in Figure 17, the base X.WEEKS repeated to 
make the reduplicated form EVERY.X.WEEKS. In numeral incorporation, a base is 
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repeated to form the meaning ‘every X units’, though it is not predictable which base is 
selected for the reduplication process. Regardless of which base is selected, the hand-tier 
diagrams can represent the features of the base and the incorporated form.  
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  Chapter 5
CONCLUSION 
Numeral incorporation is a moderately productive process in ASL which combines a 
numeral and a base to form a compounded fully formed sign. Numeral-incorporated signs 
involve some sort of simultaneity of the base and the numeral. I interviewed six 
individuals who use ASL as their primary language in order to gather examples about 
numeral-incorporated signs in ASL thus getting a sampling of variation in the American 
deaf community.  
Traditionally numeral incorporation has been viewed as a process of combining a 
numeral sign with a noun, which I call a source sign. Instead, I found that the source 
signs are separate lexical items and are different than the bases used in numeral 
incorporation. While some of these nouns are homophonous with the numeral-
incorporated forms, others show some differences. Incorporation also occurs when the 
forms of the source and incorporated signs are completely different or when no source 
sign corresponds to the base.  
Numeral-incorporated signs are formed from a numeral and a base. Some numeral-
incorporated signs can be modified with additional derivational morphology while others 
cannot. Incorporated bases can be grouped into categories that have phonetic or semantic 
similarities. Also, the production of numeral-incorporated signs varies between signers 
and sometimes for one signer. The pronunciation of any one numeral-incorporated sign 
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can vary in handshape, orientation, or movement. The numeral ranges for which 
numerals can incorporate into numeral-incorporated signs also varies according to signer 
and according to the base.  
Numeral-incorporated signs can be represented autosegmentally using Sandler’s 
hand-tier diagrams. The hand-tier diagrams show the features of the numeral and the base 
as well as the resulting compound. The hand-tier diagrams can also show signer 
variation. 
 APPENDICES
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APPENDIX A  
SIGNWRITING GUIDE37 
SignWriting is a detailed system and here is a basic guide for reading and 
understanding SignWriting. More detailed information can be found online (Sutton 2012; 
Sutton 2002; Sutton & Frost 2013; Parkhurst & Parkhurst 2007; Thiessen 2011). 
Signs are transcribed using different symbols representing handshapes, movement, 
contact, facial expression, head movements, manner of articulation, etc. SignWriting is 
usually written from the signer’s perspective, which means the signs are written as if the 
reader were signing, not from the observer’s perspective, which would be the way the 
reader watches another individual sign (Parkhurst & Parkhurst 2007:2). Thus, the left side 
of the body is written to the left, forward motion is represented by upward-pointing 
arrows, etc.   
A.1 Handshapes 
Handshape symbols can be broken down into three parts: the base, the fingers, and 
the fill. The bases represent general categories of finger configurations. The three base 
classes are palm, fist, and cup with more specific types grouped together (Thiessen 
2011:35–41). Table 10 shows the three bases and two examples for each base class.  
                                                
37 Images used with permission by Valerie Sutton and Steve & Dianne Parkhurst (Sutton 2013; 
Parkhurst 2013). 
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Table 10. Bases for SignWriting handshapes 
Base class Name Handshape example SignWriting Symbol 
Palm 
Flat 
 
 
Rectangle 
  
Fist 
Fist 
 
 
Circle 
  
Cup 
Cup 
 
 
Curlicue 
  
 (Thiessen 2011:63; Parkhurst & Parkhurst 2007:23, 76, 204; Sutton 2012) 
Using the base shapes, fingers can be added to continue to build the handshape. For 
example, a few finger combinations can be seen in the citation forms of the numeral 
handshapes are shown in Table 11. They use either the palm or fist bases.  
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Table 11. Basic numeral handshapes one to ten 
Name Hand SignWriting Symbol 
One 
  
Two 
  
Three 
 
 
Four 
 
 
Five 
 
 
Six 
  
Seven 
 
 
Eight 
  
Nine 
  
Ten  
 
 
   (Parkhurst & Parkhurst 2007:23, 28, 41, 58; Sutton 2012) 
The orientation of the handshape is indicated partially by fill and partially by 
rotation. There are three basic options for fill used in the vertical plane, and these fills are 
slightly modified to be used in the horizontal plane for a total of six fills. Table 12 shows 
the six fill options for the flat handshape.    
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Table 12. Fill possibilities for flat handshape  
 Description Palm position SignWriting Symbol 
Vertical 
plane 
Palm facing self 
 
 
Palm contra-lateral 
 
 
Palm facing away 
 
 
Horizontal 
plane 
Palm facing up 
 
 
Palm facing contra-
lateral 
 
 
Palm facing down 
 
 
(Parkhurst & Parkhurst 2007; Sutton 2012) 
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It is important to remember that when the handshape is in the side view, the shaded 
side always refers to the back of the hand while the white side refers to the palm of the 
hand. From this the reader can discern how the hand is rotated to produce the sign.  
Table 13. Rotation possibilities for flat handshape  
Handshapes SignWriting symbols 
  
   (Parkhurst & Parkhurst 2007:4) 
A.2 Movement: path and hand-internal  
SignWriting uses two primary planes which are relevant to writing orientation (as 
mentioned above) and which also are relevant to movement. Straight path movements 
move up and down along the vertical frontal plane and are depicted with double-stemmed 
arrows. Motion backwards and forwards along the horizontal plane and are depicted with 
single-stemmed arrows (Parkhurst & Parkhurst 2007:17, 29).  
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Figure 23. Movement on the vertical plane  
 
 
Figure 24. Movement on the horizontal plane 
Movement symbols can also represent curved motions. They follow the same 
principles as the straight arrows, the double stemmed curved arrows move within the 
vertical plane while the single stemmed curved arrow move forwards and backwards 
within the horizontal plane (Parkhurst & Parkhurst 2007:52–53).  
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   Figure 25. Curved movement along the vertical plane 
 
Figure 26. Curved movements along the horizontal plane 
Sign languages use movements not limited to only the vertical and horizontal planes. 
Movement symbols can represent curved motions within the third plane, the sagittal 
plane, which is the plane which extends vertically, forward and backward, dividing the 
signer’s body into left and right halves. The single-stemmed arrow is used with the 
sagittal plane but arrow stems are modified with thickness to show the movement is not 
within the horizontal plane (Parkhurst & Parkhurst 2007:54).  
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Figure 27. Curved movement along the sagittal plane  
Arrow heads show which hand performs the movement. There are three variations of 
arrow heads and they differentiate between the right hand moving, the left hand moving, 
and both hands moving together. These arrow heads can attach on any of the movement 
arrow stems.  
Table 14. Arrow head meanings  
Description SignWriting Symbol 
Right hand movement  
Left hand movement  
Both hands move together  
 
Hand-internal movement can be shown by adding a symbol near the finger or fingers 
that move. Hand-internal movement only affects the fingers and can occur with other 
large arm-hand movements or can occur as the only movement in the sign.  
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Table 15. Hand-internal movement symbols  
Description SignWriting Symbol 
Squeeze, flex the inter-phalangeal joints  
Flick, extend the inter-phalangeal joints    
Extend up from base knuckle  
Bend down from base knuckle   
Fingers alternately extend and bend at the 
base knuckle   
Open the hand from the base knuckle, one 
finger at a time  
Close the hand from the base knuckle, one 
finger at a time   
       (Parkhurst & Parkhurst 2007:93–95) 
 
A.3 Contact Symbols  
There are five symbols used to show manner of contact, typically between the hand 
and some other part of the body. Contact symbols are drawn near the location that the 
contact occurs. Any of these five symbols can be used with an additional symbol showing 
that the contact occurs in-between parts of the hand or fingers. The symbols are shown in 
Table 16.  
Table 16. Contact Symbols  
Description SignWriting Symbol 
Touch  
Brush  
Rub  
Grasp  
Strike  
In-between         
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APPENDIX B  
ACCEPTABLE NUMERAL INCORPORATION PER INDIVIDUAL 
 S1 S2 S3 S4 S5 S6 
Age 1-9, 23 ADD 1-9 1-9 1-9 1-9 
Decade ADD ADD N/A ADD 2-8 3-9 
Cents 1-5, 25 No, ALT No 1-9 1-9, 25, 50, 
75 
1-2, 5 
others? 
Day 1-9 1-7, 8-9 rare 1-5  1-9 1-9 1-5, 6-7 
rare 
Day every N/A N/A 2 N/A N/A N/A 
Everyday N/A 1 1 N/A 1 1 
Day past 1-3, 4 rare 1, 2 rare 1-3 1-3  1-3 2 
Day future 1 1 1  1 1-2 1 
Highway 1-4 rare Rare/Not 
use 
1-5 1-5 1-4, 5-6 
rare 
1-5 
Hour 1-9 1-9 1-9  1-9 1-9 1-8 
(maybe 9) 
Hour every N/A 1 1-5 others? N/A N/A ADD 
Hour whole N/A 3-9 1-2 others? N/A N/A N/A 
Midnight 2-3, 12 12 12 12 12 12 
Minute 1-9 1-9, 10 rare 1-9 1-9 1-9 1-5 
Minute past 5 ADD ADD ADD 2 others? ADD 
Minute 
future 
5, 10 N/A 1-10 ADD 2 others? ADD 
Month 1-9 1-9 1-9 1-9 1-9 1-9 
Month 
every 
N/A 1 1-6 1-3, 6 1-3, 6  1, 2-3 and 
6 rare 
Month 
future 
1-8 ADD 1-5 ADD 1-9 ADD 
Month 
whole 
1-6 (higher 
numbers rare) 
N/A N/A ADD 1-2 1  
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 S1 S2 S3 S4 S5 S6 
More ALT2 1-5 1-2 ALT3 1-5 1, ALT2  
1-5 
1-2, ALT2 
1-4 
1 
Once 1-3, 4 rare 2, others? 1-3 1-3 1-5 1-5 
Person 1-5 1-4 1-5 1-4 1-5 1-4 
Points N/A 1-3 1-3 (sports) 2-5 maybe 
others 
1-3, 5 Not use 
Pronoun 
(exclusive) 
2-5 2-4 2-5 2-5, 7 
maybe 
others 
2-4 2-5 (6-9 
maybe) 
Pronoun 
(inclusive) 
2-9 2-5 2-5 2-9 2-5, 6-9 
rare 
2-8  
(maybe 9) 
Second N/A 1-9 N/A N/A N/A N/A 
Single 2 (1) 2-3  No 1-3 No   1 
Time 1-5 2-3, 7-8, 
others? 
No, ALT 
1-10 
1-2, 4, 6 1-9 1-10 
Time 
emphatic 
ADD 2, ADD 1-3 rare N/A 8 others? 2 others? 
Times 1-3 1-4 No ADD 1-5 Has seen 
1-4 
Week 1-9 1-9 2, 3 others? 1-9 1-9 1-9 
Week 
future 
1-9  1-3, 4 rare 1-4  1-5  1-9 1-4 
(maybe 5-
9) 
Week past 1-5 1-3  1-5, 6-9 
rare 
1-5 1-9 1-4 
(maybe 5-
9) 
Week every 1-3, 4-9 rare  1-2, 3-4 rare 1-3  N/A 1-3 1-3, 4 and 
6 rare 
Week 
whole 
1-3 ADD 2 others? 1 others? 1-3 N/A 
Year 1-9 1-5, 6 rare 1-10 1-8 1-5 1-5 
Year future 1-5 1-2 1-4 1-5 1-5 1-3 
Year past 1-5 1-2 1-4 1-7 1-5 1-3 
Year every N/A N/A 1-5 1-5 1-4 1-3 
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Key 
ALT Alternate  Used an alternate numeral-incorporated sign  
ADD Additional  Used an additional sign, concept not only expressed in 
numeral incorporation 
No Not acceptable   Not grammatical or not acceptable  
N/A Did not sign Did not sign or I did not ask 
Others? Others may be possible Did not say if other numeral-incorporated signs were 
possible or not 
Rare  Uses rarely   Does not use often, often expressed as a maximum 
Not use Does not use Does not use or has not seen others use 
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APPENDIX C  
LIDDELL’S NUMERAL INCORPORATION CHART 
Numeral incorporating roots Typical values Meaning 
{MINUTE} 1-9 number of minutes 
{HOUR} 1-4 number of hours 
{DAY} 1-4 number of days 
{WEEK} 1-9 number of weeks 
{WEEK-FUTURE} 1-4 number of weeks from now 
{WEEK-PAST} 1-4 number of weeks ago 
{MONTH} 1-9 number of months 
{MONTH-FUTURE} 1-9 number of months from now 
{YEAR-FUTURE} 1-4 number of years from now 
{YEAR-PAST} 1-4 number of years ago 
{MORE}38 1-4 number of additional things 
{TIMES} 1-4 number of times (e.g. once, twice, etc.) 
{DECADE} 3-9 30, 40, etc.  
{APPROX-DECADE} 3-9 approximately 30, approximately 40, etc. 
{ORDINAL} 1-9 first, second, third, etc.  
{DOLLARS} 1-9 number of dollars  
{HUNDREDS}OSC 2-5 100, 200, etc.  
{O’CLOCK} 1-9 one o’clock, two o’clock, etc.  
{PLACE-IN-COMPETITION} 1-9 first place, second place, etc.  
(Liddell 2003:20) 
                                                
38 Signs like {ONE}{MORE}, {TWO}{MORE}, and {THREE}{MORE} are distinct from the two-
handed non-incorporating sign ONE-MORE. They are one-handed signs produced with the palm toward 
the signer. The extended fingers oscillate between a straight and hooked configuration.  
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APPENDIX D  
NUMERAL DATA39 
 S1 S2 S3 S4 S5 S6 
One 
 
 
 
   
Two 
 
 
  
  
Three 
  
 
  
 
Four 
 
 
 
  
 
Five 
 
 
 
  
 
Six 
  
 
 
 
 
Seven 
  
 
 
  
                                                
39 When the signer produced a phrase, the whole phrase is written horizontally even if some individual 
signs have two parts and are written vertically. If the individual provided several ways to produce the same 
sign, those options are stacked vertically within the cell of the table. 
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 S1 S2 S3 S4 S5 S6 
Eight 
 
 
  
  
Nine 
  
 
 
 
 
 
 
Ten 
    
 
 
Eleven 
 
 
 
   
Twelve 
  
 
 
 
 
Thirteen 
  
  
  
Fourteen 
  
 
   
Fifteen 
 
     
Sixteen 
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 S1 S2 S3 S4 S5 S6 
Seventeen 
 
    
 
 
   
Eighteen 
   
 
   
   
Nineteen 
 
 
   
 
 
   
Twenty 
 
 
 
 
  
Twenty-
one 
  
  
 
 
Twenty-
two 
  
  
  
 
 
Twenty-
three 
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 S1 S2 S3 S4 S5 S6 
Twenty-
four 
    
  
Twenty-
five 
  
   
 
Twenty-
six 
 
  
 
 
 
Twenty-
seven 
 
 
 
 
 
 
Twenty-
eight 
   
 
  
Twenty-
nine 
   
 
 
 
Thirty 
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APPENDIX E  
NUMERAL INCORPORATION DATA FOR AGE 
 S1 S2 S3 S4 S5 S6 
Age    
 
 
 
 
 
One year 
old 
 
 
 
 
 
 
 
 
Two 
years old 
 
 
 
 
 
 
  
 
 
Three 
years old 
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 S1 S2 S3 S4 S5 S6 
Four 
years old 
 
 
 
 
 
 
 
 
 
 
Five 
years old 
 
 
 
 
 
 
Six years 
old 
 
 
 
 
 
  
 
Seven 
years old 
 
 
 
 
 
  
 
Eight 
years old 
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 S1 S2 S3 S4 S5 S6 
 
 
Nine 
years old 
 
 
 
 
 
 
  
Ten years 
old 
 
 
 
 
 
 
 
 
 
Eleven 
years old 
    
 
 
Twelve 
years old 
  
 
 
 
 
Thirteen 
years old 
 
 
 
 
 
 
Fourteen 
years old 
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 S1 S2 S3 S4 S5 S6 
Fifteen 
years old 
   
 
  
Sixteen 
years old 
  
 
   
Eighteen 
years old 
  
 
   
Nineteen 
years old 
  
 
   
Twenty 
years old 
  
 
   
Twenty-
eight 
years old 
 
 
 
 
  
Thirty 
years old 
   
 
  
Thirty-
two years 
old 
   
 
  
Thirty-
five years 
old  
     
Forty 
years old 
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 S1 S2 S3 S4 S5 S6 
 
Forty-
four 
years old 
 
     
Forty-
five years 
old 
 
     
Fifty 
years old 
 
 
    
Fifty-five 
years old 
  
 
   
Sixty-five 
years old 
   
 
  
One 
hundred 
years old 
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E.1 Age Question 
 S1 S2 S3 S4 S5 S6 
What 
age? 
  
 
   
Twenty-
three 
years old?  
     
Thirty-
five years 
old?  
     
 
E.2 Age Emphatic  
 S1 S2 S3 S4 S5 S6 
Thirty 
years old! 
  
 
   
Forty 
years old! 
  
 
   
Fifty 
years old! 
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E.3 Age Approximate 
 S1 S2 S3 S4 S5 S6 
About 
twenty 
years 
old 
 
 
 
 
 
   
 
 
About 
thirty 
(years 
old) 
 
  
 
 
 
 
 
 
 
 
 
 
About 
forty 
(years 
old) 
 
 
  
 
 
About 
fifty 
years 
old 
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 S1 S2 S3 S4 S5 S6 
 
 
About 
sixty 
years 
old 
 
   
 
 
About 
seventy 
years 
old 
 
     
About 
eighty 
years 
old 
    
 
 
 
145 
E.4 Numeral Incorporation Data for Decade 
 S1 S2 S3 S4 S5 S6 
Twenties      
 
 
Thirties    
 
 
 
 
 
 
Forties     
 
 
 
 
Fifties      
 
 
 
 
 
 
Sixties      
 
 
Seventies      
 
Eighties      
 
 
Nineties       
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E.5 Age in Months  
 S1 S2 S3 S4 S5 S6 
One 
month 
(old) 
     
 
Two 
months 
(old) 
 
 
  
 
 
Three 
months 
old 
  
 
   
Four 
months 
(old) 
 
 
    
Six 
months 
old 
  
 
   
Seven 
months 
old 
  
 
 
 
 
 
   
Eight 
months 
old 
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 S1 S2 S3 S4 S5 S6 
 
Nineteen 
months 
(old) 
 
 
 
 
    
Twenty 
months 
(old) 
 
 
    
 
E.6 Age in Days 
 S1 S2 S3 S4 S5 S6 
Two days 
old 
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APPENDIX F  
NUMERAL INCORPORATION DATA FOR CENTS  
 S1 S2 S3 S4 S5 S6 
Cent    
 
  
One cent 
 
  
 
 
 
Two 
cents 
  
 
 
 
 
Three 
cents 
 
 
 
 
 
 
Four 
cents 
 
 
 
 
 
 
Five 
cents  
 
 
 
 
 
 
 
  
Six cents  
 
 
 
  
 
 
 
Seven 
cents 
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 S1 S2 S3 S4 S5 S6 
Eight 
cents 
 
  
  
 
Nine 
cents  
   
 
 
Ten 
cents 
   
 
 
 
 
 
Twenty-
five 
cents  
 
 
 
 
  
 
 
 
 
 
Thirty 
cents  
     
Fifty 
cents 
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 S1 S2 S3 S4 S5 S6 
Seventy-
five 
cents 
   
 
 
 
 
 
 
 
 
Ninety-
nine 
cents 
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APPENDIX G  
NUMERAL INCORPORATION DATA FOR DAY  
 S1 S2 S3 S4 S5 S6 
Day   
 
 
 
 
 
 
One day 
 
 
 
 
  
 
 
Two days 
  
 
 
 
  
 
Three 
days 
   
  
 
Four 
days 
  
 
  
 
Five days  
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 S1 S2 S3 S4 S5 S6 
Six days  
 
 
  
 
Seven 
days 
 
 
 
 
 
 
 
 
Eight 
days 
 
 
 
 
 
 
Nine 
days 
  
 
 
 
 
Ten days  
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G.1 Day Past  
 S1 S2 S3 S4 S5 S6 
Two days 
ago 
 
 
    
Three 
days ago 
 
 
    
Four 
days ago 
  
 
   
Five days 
ago 
 
     
 
G.2 Day Future 
 S1 S2 S3 S4 S5 S6 
Two days in 
the future 
   
 
  
Three days 
in the future 
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G.3 Day All/Every  
 S1 S2 S3 S4 S5 S6 
All day    
 
   
All day 
everyday  
  
 
   
Every two 
days 
  
 
   
Every 
three days 
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G.4 Numeral Incorporation Data for Everyday  
 S1 S2 S3 S4 S5 S6 
Everyday  
 
 
 
 
 
 
 
Tomorrow/Next 
day 
     
 
Two days in the 
future 
    
 
 
Yesterday/Day 
before 
  
   
 
Two days ago 
 
 
 
 
 
  
 
Three days ago 
 
 
 
 
 
  
 
Four days ago 
 
     
Several days in 
the past  
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 S1 S2 S3 S4 S5 S6 
Several days in 
the future  
 
     
Today  
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APPENDIX H  
NUMERAL INCORPORATION DATA FOR HIGHWAY 
 S1 S2 S3 S4 S5 S6 
Highway   
 
    
One lane 
highway  
 
 
 
 
 
 
 
 
Two 
lane 
highway  
 
 
 
 
 
 
  
Three 
lane 
highway   
 
    
Four 
lane 
highway   
 
    
Five 
lane 
highway  
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APPENDIX I  
 NUMERAL INCORPORATION DATA FOR HOUR 
 S1 S2 S3 S4 S5 S6 
Hour      
 
One 
hour 
 
 
 
   
 
 
 
 
 
 
Two 
hours 
 
 
 
    
 
Three 
hours 
 
 
 
 
 
  
 
Four 
hours 
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 S1 S2 S3 S4 S5 S6 
 
Five 
hours 
     
 
Six 
hours 
 
 
   
 
Seven 
hours 
 
 
   
 
Eight 
hours 
 
    
 
Nine 
hours 
 
 
   
 
Ten 
hours 
 
  
 
  
Eleven 
hours 
 
   
  
Twelve 
hours 
 
 
 
 
 
 
  
Twenty-
four 
hours 
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 S1 S2 S3 S4 S5 S6 
 
Thirty-
six 
hours 
 
 
    
 
 
I.1 Hour Past  
 S1 S2 S3 S4 S5 S6 
One 
hour 
in the 
past 
  
   
 
 
 
Two 
hours 
in the 
past 
  
 
 
  
Three 
hours 
in the 
past  
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I.2 Hour Future 
 S1 S2 S3 S4 S5 S6 
One hour in 
the future 
  
 
  
 
One hour in 
the future? 
    
 
 
Two hours in 
the future 
  
 
   
Two hours in 
the future 
approximately  
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I.3 Hour Every 
 S1 S2 S3 S4 S5 S6 
Every hour  
 
 
 
  
Every two 
hours 
 
 
 
 
 
 
Every 
three 
hours 
  
 
 
 
 
Every four 
hours 
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I.4 Hour Emphatic 
 S1 S2 S3 S4 S5 S6 
Two 
hours 
emphatic 
  
 
 
 
   
Three 
hours 
emphatic 
 
 
   
 
Four 
hours 
emphatic  
  
 
   
Five hours 
emphatic  
 
 
    
Six hours 
emphatic  
 
 
    
Seven 
hours 
emphatic  
 
 
    
Eight 
hours 
emphatic  
 
 
   
 
Nine 
hours 
emphatic  
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I.5 Hour Other 
 S1 S2 S3 S4 S5 S6 
Hour 
after 
hour 
after 
hour 
  
 
  
 
Half-an-
hour 
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APPENDIX J  
NUMERAL INCORPORATION DATA FOR MINUTE 
 S1 S2 S3 S4 S5 S6 
Minute     
 
 
One 
minute 
  
 
 
 
 
Two 
minutes  
 
 
 
 
 
Three 
minutes       
Four 
minutes 
    
 
  
Five 
minutes  
  
 
  
 
  
Six 
minutes      
 
Seven 
minutes  
 
   
 
Eight 
minutes 
 
   
 
 
Nine 
minutes  
 
  
 
 
Ten 
minutes     
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 S1 S2 S3 S4 S5 S6 
 
 
Eleven 
minutes 
  
 
 
  
Twelve 
minutes 
   
 
  
Fifteen 
minute 
 
 
 
  
 
Thirty 
minute  
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J.1 Minute Past 
 S1 S2 S3 S4 S5 S6 
One 
minute 
ago 
 
   
  
Two 
minutes 
ago 
 
 
 
 
 
 
 
 
Five 
minutes 
ago 
  
 
 
 
 
 
 
 
Ten 
minutes 
ago 
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J.2 Minute Future 
 S1 S2 S3 S4 S5 S6 
Two 
minutes 
in the 
future 
  
 
 
 
 
Five 
minutes 
in the 
future    
 
 
 
Six 
minutes 
in the 
future 
  
 
   
Seven 
minutes 
in the 
future 
  
 
   
Eight 
minutes 
in the 
future 
  
 
   
Nine 
minutes 
in the 
future 
  
 
   
Ten 
minutes 
in the 
future 
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J.3 Minute Every 
 S1 S2 S3 S4 S5 S6 
Every 
one 
minute 
     
 
Every 
two 
minutes 
    
 
 
 
J.4 Minute Other 
 S1 S2 S3 S4 S5 S6 
Immediately      
 
 
Minute by  
minute 
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APPENDIX K  
NUMERAL INCORPORATION DATA FOR MONTH 
 S1 S2 S3 S4 S5 S6 
Month    
   
One 
month 
   
 
  
Two 
months 
    
 
 
Three 
months  
       
Four 
months 
      
Five 
months  
      
Six 
months 
 
     
171 
 S1 S2 S3 S4 S5 S6 
Seven 
months  
 
     
Eight 
months  
 
    
 
Nine 
months  
 
    
 
 
 
Ten 
months  
 
 
 
 
  
Eleven 
months  
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K.1 Month Past 
 S1 S2 S3 S4 S5 S6 
One 
month 
ago 
 
 
 
 
 
 
 
 
 
 
Two 
months 
ago 
 
  
 
 
 
Three 
months 
ago 
  
    
Four 
months 
ago 
 
   
 
 
Five 
months 
ago 
    
 
 
Six 
months 
ago 
 
   
 
 
Seven 
months 
ago 
 
   
 
 
Eight 
months 
ago 
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 S1 S2 S3 S4 S5 S6 
Nine 
months 
ago 
    
 
 
Ten 
months 
ago 
    
 
 
 
174 
K.2 Month Future 
 S1 S2 S3 S4 S5 S6 
One 
month 
in the 
future   
 
 
 
 
 
 
 
 
Two 
months 
in the 
future 
 
 
 
 
 
 
 
 
 
 
Three 
months 
in the 
future  
 
 
 
 
 
Four 
months 
in the 
future  
   
 
 
Five 
months 
in the 
future  
   
 
 
Six 
months 
in the 
future  
 
 
 
  
 
 
 
 
 
Seven 
months 
in the 
future  
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 S1 S2 S3 S4 S5 S6 
 
Eight 
months 
in the 
future 
 
   
 
 
Nine 
months 
in the 
future 
    
 
 
Ten 
months 
in the 
future 
    
 
 
 
176 
K.3 Month Whole 
 S1 S2 S3 S4 S5 S6 
One 
whole 
month 
 
   
 
 
Two 
whole 
months 
 
   
 
 
Three 
whole 
months 
 
     
Four 
whole 
months 
 
  
 
  
Five 
whole 
months 
 
     
 
177 
K.4 Month Every  
 S1 S2 S3 S4 S5 S6 
Every 
month  
 
  
 
 
 
Every 
two 
months 
  
 
 
 
 
 
 
Every 
three 
months 
  
 
  
 
Every 
four 
months 
  
 
   
Every 
five 
months 
  
 
   
Every 
six 
months  
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K.5 Month Other 
 S1 S2 S3 S4 S5 S6 
One 
month/A 
month 
 
     
 
179 
APPENDIX L  
NUMERAL INCORPORATION DATA FOR MORE 
 S1 S2 S3 S4 S5 S6 
More  
 
 
 
  
 
 
 
 
 
 
One 
more 
  
 
 
 
 
 
 
 
 
 
 
Two 
more   
 
 
 
 
 
 
 
 
 
 
Three 
more   
 
 
 
 
 
 
Four 
more   
 
  
 
180 
 S1 S2 S3 S4 S5 S6 
Five 
more    
 
 
  
Six 
more  
  
 
  
Seven 
more 
   
 
  
Eight 
more 
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APPENDIX M 
NUMERAL INCORPORATION DATA FOR ONCE 
 S1 S2 S3 S4 S5 S6 
Once 
 
 
 
 
 
 
 
 
 
 
Twice 
 
  
  
 
 
 
Thrice  
 
 
  
 
 
 
 
Four 
(times) 
 
 
 
 
 
 
 
 
Five 
(times) 
    
 
 
Emphatic 
twice  
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APPENDIX N  
NUMERAL INCORPORATION DATA FOR PERSON WALKING 
 S1 S2 S3 S4 S5 S6 
One 
person  
 
 
  
 
 
 
 
 
 
 
 
 
One 
person 
and 
one 
person 
 
 
    
Two 
people 
  
 
 
 
 
 
 
     
 
 
 
Two 
people 
and 
two 
people 
 
 
    
Three 
people 
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 S1 S2 S3 S4 S5 S6 
 
 
 
Three 
people 
and 
one 
person 
   
 
  
Four 
people 
 
 
 
 
 
 
 
 
Four 
people 
and 
one 
person 
   
 
  
Five 
people 
 
   
 
 
 
 
Five 
people 
and 
one 
person  
  
 
 
 
 
 
184 
 S1 S2 S3 S4 S5 S6 
 
 
 
Five 
people 
and 
two 
people 
    
 
 
Five 
people 
and 
five 
people 
    
 
 
Five 
people 
and 
first 
person  
    
 
 
 
Five 
people 
or 
more 
and 
first 
person 
    
 
 
Six 
friends 
in a 
group  
   
 
  
Nine 
people 
walk 
by 
     
 
185 
 S1 S2 S3 S4 S5 S6 
Many 
people 
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APPENDIX O  
NUMERAL INCORPORATION DATA FOR POINTS 
 S1 S2 S3 S4 S5 S6 
One point  
  
 
 
 
Two points  
 
 
 
 
 
 
 
 
 
 
 
Three 
points 
 
 
 
 
 
 
 
 
 
 
 
 
Four 
points 
   
 
  
Five points    
 
  
Five points 
after five 
points 
(kept 
scoring 
    
 
 
187 
 S1 S2 S3 S4 S5 S6 
five points) 
Fifteen 
points 
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APPENDIX P  
NUMERAL INCORPORATION DATA FOR PRONOUN 
P.1 Inclusive Pronoun 
 S1 S2 S3 S4 S5 S6 
One person 
inclusive  
 
  
  
Two people 
inclusive 
    
 
 
  
Three 
people 
inclusive  
 
 
 
 
 
    
Four people 
inclusive  
 
 
 
 
 
   
Five people 
inclusive  
 
 
 
 
 
   
189 
 S1 S2 S3 S4 S5 S6 
Six people 
inclusive 
 
 
    
Seven 
people 
inclusive 
   
 
 
 
Eight people 
inclusive  
 
 
 
  
 
 
 
Nine people 
inclusive   
 
 
  
 
 
 
Ten people 
inclusive  
 
 
 
 
  
Eleven 
people 
inclusive 
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P.2 Exclusive Pronoun  
 S1 S2 S3 S4 S5 S6 
One 
person 
exclusive 
  
 
   
Two 
people 
exclusive  
 
 
 
 
 
 
 
 
 
Three 
people 
exclusive   
 
 
 
 
 
 
 
Four 
people 
exclusive  
 
 
 
 
 
 
Five 
people 
exclusive  
 
  
 
 
 
Six 
exclusive 
 
     
Seven 
exclusive  
 
  
 
  
Nine 
exclusive 
walk by in 
a group 
     
 
191 
APPENDIX Q  
NUMERAL INCORPORATION DATA FOR TIME 
 S1 S2 S3 S4 S5 S6 
Time 
 
  
 
 
 
One 
o’clock 
 
 
 
   
Two 
o’clock 
  
 
 
 
 
 
 
 
 
  
Three 
o’clock 
 
 
 
 
 
   
Four 
o’clock 
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 S1 S2 S3 S4 S5 S6 
Five 
o’clock 
 
 
 
 
 
 
 
  
Six 
o’clock 
 
 
 
 
 
 
  
Seven 
o’clock 
 
 
 
   
 
Eight 
o’clock 
 
 
 
   
Nine 
o’clock 
  
 
 
 
 
Ten 
o’clock 
 
 
 
 
 
   
  
Eleven 
o’clock 
  
 
   
 
 
193 
 S1 S2 S3 S4 S5 S6 
Twelve 
o’clock 
  
 
 
 
 
 
Q.1 Time Emphatic  
 S1 S2 S3 S4 S5 S6 
Two o’clock 
emphatic  
 
  
 
  
 
Three 
o’clock 
emphatic  
   
 
  
Eight 
o’clock 
emphatic 
(diplomatic) 
    
 
 
Eight 
o’clock 
emphatic 
(authoritativ
e) 
    
 
 
Twelve 
o’clock 
emphatic  
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Q.2 Time Specific 
 S1 S2 S3 S4 S5 S6 
6:00 – 
9:00  
     
12:15    
 
  
12:45    
 
  
2:05 
 
     
2:10 
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Q.3 Numeral Incorporation Data for Midnight and Noon  
 S1 S2 S3 S4 S5 S6 
Noon  
 
 
 
 
 
 
  
 
 
 
 
Midnight 
 
 
 
 
 
 
Two, 
three, 
four, five 
in the 
morning  
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Q.4 Numeral Incorporation Data for Times 
 S1 S2 S3 S4 S5 S6 
Time     
 
 
One 
time 
 
 
 
 
 
 
Two 
times 
 
 
 
   
 
 
 
Three 
times 
  
 
 
 
 
 
 
Four 
times 
 
 
 
 
 
 
Five 
times  
 
  
 
 
 
Six 
times  
     
Many 
times 
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APPENDIX R  
NUMERAL INCORPORATION DATA FOR WEEK 
 S1 S2 S3 S4 S5 S6 
Week     
  
One 
week 
   
 
  
Two 
weeks 
   
 
  
Three 
weeks 
      
Four 
weeks 
  
 
   
Five 
weeks 
  
 
   
Six 
weeks 
 
 
 
 
 
 
Seven 
weeks 
 
 
 
 
 
 
Eight 
weeks 
 
 
 
   
 
 
198 
 S1 S2 S3 S4 S5 S6 
Nine 
weeks 
  
 
   
 
 
Ten 
weeks 
 
 
 
 
  
Eleven 
weeks 
   
 
  
Twelve 
weeks 
 
     
 
199 
R.1 Week Past 
 S1 S2 S3 S4 S5 S6 
One 
week in 
the past  
 
 
 
  
 
Two 
weeks 
in the 
past  
 
 
 
  
 
Three 
weeks 
in the 
past   
 
 
 
  
Four 
weeks 
in the 
past  
 
   
 
Five 
weeks 
in the 
past 
 
 
  
 
 
Six 
weeks 
in the 
past  
   
 
 
Seven 
weeks 
in the 
past 
    
 
 
Eight 
weeks 
in the 
past 
    
 
 
200 
 S1 S2 S3 S4 S5 S6 
Nine 
weeks 
in the 
past 
    
 
 
Ten 
weeks 
in the 
past  
     
 
201 
R.2 Week Future 
 S1 S2 S3 S4 S5 S6 
One 
week in 
the 
future 
 
 
 
  
 
Two 
weeks 
in the 
future  
    
 
Three 
weeks 
in the 
future  
 
    
Four 
weeks 
in the 
future   
 
 
  
 
 
 
Five 
weeks 
in the 
future  
  
 
 
 
Six 
weeks 
in the 
future  
   
 
 
Seven 
weeks 
in the 
future  
   
 
 
Eight 
weeks 
in the 
future  
   
 
 
202 
 S1 S2 S3 S4 S5 S6 
Nine 
weeks 
in the 
future 
 
   
 
 
 
R.3 Week Whole 
 S1 S2 S3 S4 S5 S6 
One 
whole 
week 
 
 
 
 
 
 
 
 
 
 
Two 
whole 
weeks 
 
  
 
  
Three 
whole 
weeks 
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R.4 Week Every  
 S1 S2 S3 S4 S5 S6 
Every 
(one) 
week 
 
 
 
 
 
 
 
 
 
 
Every 
two 
weeks 
 
 
 
 
 
 
Every 
three 
weeks  
 
 
 
 
 
Every 
four 
weeks 
 
    
 
Every 
five 
weeks  
     
Every six 
weeks 
     
 
Every 
seven 
weeks 
 
     
 
204 
R.5 Week Other 
 S1 S2 S3 S4 S5 S6 
Once a 
week 
    
 
 
This 
week 
   
 
 
 
 
 
  
Weekend     
 
  
 
205 
APPENDIX S  
NUMERAL INCORPORATION DATA FOR YEAR 
 S1 S2 S3 S4 S5 S6 
Year 
 
 
 
 
 
 
 
 
 
 
One year  
  
 
 
 
 
 
 
 
 
Two years  
     
 
  
 
 
 
 
 
 
 
 
 
206 
 S1 S2 S3 S4 S5 S6 
Three years  
           
 
 
 
 
  
 
Four years  
 
 
  
 
 
Five years  
      
 
    
 
   
 
Six years  
       
 
 
 
    
Seven years  
 
           
  
 
 
   
207 
 S1 S2 S3 S4 S5 S6 
Eight years 
          
 
 
 
 
 
 
 
  
Nine years 
       
 
  
 
 
   
Ten years  
 
 
 
   
Eleven 
years 
 
 
 
   
Fifteen 
years 
 
  
   
 
208 
S.1 Year Past 
 S1 S2 S3 S4 S5 S6 
One 
year ago 
        
 
  
 
  
  
 
 
Two 
years 
ago 
 
 
 
 
 
 
Three 
years 
ago 
 
 
 
 
 
 
 
Four 
years 
ago 
 
 
 
 
  
Five 
years 
ago 
  
 
 
 
 
 
 
 
209 
 S1 S2 S3 S4 S5 S6 
Six 
years 
ago 
 
  
 
  
Ten 
years 
ago  
 
 
 
  
Eleven 
years 
ago 
 
     
Twenty-
one 
years 
ago 
  
 
   
 
210 
S.2 Year Future 
 S1 S2 S3 S4 S5 S6 
One year in 
the future 
 
 
 
 
 
   
Two years in 
the future 
 
 
 
  
 
Three years 
in the future 
 
  
 
 
 
Four years 
in the future 
 
  
 
 
 
Five years in 
the future 
 
 
 
 
  
Six years in 
the future  
 
 
  
  
Eight years 
in the future 
   
 
  
Ten years in 
the future 
  
 
 
  
211 
 S1 S2 S3 S4 S5 S6 
One 
hundred 
years in the 
future 
  
 
   
 
S.3 Year Whole 
 S1 S2 S3 S4 S5 S6 
One whole 
year 
    
 
 
 
212 
S.4 Year Every  
 S1 S2 S3 S4 S5 S6 
Every (one) 
year 
  
 
 
 
 
Every two 
years 
  
 
 
 
 
 
 
Every three 
years 
    
 
 
Every four 
years 
  
 
 
 
 
Every five 
years 
  
 
 
  
 
213 
S.5 Year Emphatic  
 S1 S2 S3 S4 S5 S6 
Five years 
emphatic 
 
     
Fifteen years 
emphatic 
 
  
 
 
 
   
Twenty-five 
years 
emphatic 
  
 
   
 
S.6 Year Question 
 S1 S2 S3 S4 S5 S6 
What 
year? 
  
 
 
 
   
 
214 
S.7 Year Other 
 S1 S2 S3 S4 S5 S6 
Year-
round 
  
 
  
 
 
 
215 
APPENDIX T  
NUMERAL INCORPORATION DATA FOR OTHER SETS 
T.1 Dollar 
 S1 S2 S3 S4 S5 S6 
Dollar  
 
 
 
  
One 
dollar 
 
 
 
 
 
 
 
 
One 
dollar 
twenty-
five 
cents 
 
 
  
  
 
 
Two 
dollars 
 
 
 
 
  
Two 
dollars 
and 
seven 
cents 
 
 
 
 
  
216 
 S1 S2 S3 S4 S5 S6 
Three 
dollars 
 
 
 
 
 
 
  
Four 
dollars  
 
 
 
 
  
Five 
dollars  
 
 
 
 
 
 
 
 
  
Six 
dollars 
 
 
 
 
  
Seven 
dollars 
 
 
 
 
  
Eight 
dollars 
 
 
 
 
  
Nine 
dollars 
 
 
 
 
  
217 
 S1 S2 S3 S4 S5 S6 
Ten 
dollars 
 
 
 
 
  
Eleven 
dollars 
 
 
 
 
  
Twelve 
dollars  
 
 
 
 
  
 
T.2 In-one 
 S1 S2 S3 S4 S5 S6 
Two in 
one/Two 
become 
one 
    
 
 
Three in 
one/Trinity  
     
 
 
218 
T.3 Numeral Sign Single/Twin 
 S1 S2 S3 S4 S5 S6 
Single 
(relationally) 
 
 
 
 
 
 
Twin  
 
 
 
  
Triplet   
 
 
 
  
 
  
219 
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